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ABSTRACT

This Study reviews both the historical significance,
environmental benefits, and regulatory measures associated

with greenway systems. The bulk of the study concentrates on

the regulatory, or zoning strategies which are available for
the development of a comprehensive greenway system.
Research was conducted on existing regulatory measures in
several

Raleigh,

cities

North

and

states:

Carolina;

Maryland;

High

Boulder,

Colorado;

Point/Greensboro,

North

Carolina. Through close review, both Maryland and the City of

Raleigh are considered in the forefront of establishing
successful greenway systems.

The

study

also

reviews

current

zoning

codes

in

Knoxville/Knox County, Tennessee, and recommends positive
amendments to these codes in order to develop a comprehensive

greenway system. It also reviews existing funding sources,
i.e., federal, state, local, and private, that are available
to Knoxville/Knox County.
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CHAPTER I

INTRODUCTION

We

have

a

vision

for

allowing

every

American easy access to the natural
world: Greenways. Greenways are fingers

of green that reach out from around and
through communities all across America,
created by local action. They will
connect parks and forests and scenic
countrysides, public and private, in

recreation corridors for hiking, jogging,
wildlife movement, horse and bicycle

riding. If the creativity and enthusiasm

and love of land of Americans are truly

unleashed,

greenways

will

link

our

communities coast-to-coast, from sea to
shining sea.
- The President's Commission on
Americans Outdoors, Lamar

Alexander, Chairman

As metropolitan areas continue to sprawl across the
landscape, the need for the preservation of open space becomes
a critical issue. Not only for the recreational benefits

associated with it, but for the environmental and economic
benefits as well. Day by day, cities are losing thousands of

acres of floodplains, wetlands, and wildlife habitats to land

development projects which ignore the repercussions that such

projects can have on existing natural systems. Even with this
substantial

loss

of

valuable

resources, "remaining

lands

bordering our nation's rivers and streams provide 3.2 million

miles of potential greenway corridors" (Little, 1990, p.xii).
Closely linked to open space utilization are area's local
streams and their adjacent lands. In the past, these urban

streams, and the lands surrounding them, were utilized as

sewer systems for eliminating residential and industrial
wastes. This degradation is clearly evident after reviewing
historical

documentation

concerning

the

utilization

of

Knoxville/Knox County's streams. Until the 1950's, Knoxville's

four main creeks (First, Second, Third, Fourth) were just j

that, open sewer systems (Williams, Don, 1991, p.E5). Second i

\

creek, which runs through the World's Fair Park, became the j
I

home to several tanneries which released toxic wastes into the j
stream. Historians need not research past 1976 to see why
Knoxville's streams are in such a deteriorated state. "In

July, 1976, First Creek was covered in chicken feathers and
suds, after a sewer ruptured into the creek. In 1977, Third
Creek suffered a setback when a Phillips 66 holding tank

released 5,000 gallons of diesel fuel into the creek killing
nearly 7,500 fish along a five mile stretch. Later in 1980,
100 gallons of sulfuric acid from Robertshaw Controls found
it's way into the same creek killing additional wildlife. TVA
also released a water quality report in 1980 listing the 10
most critical areas in the Tennessee Valley which listed all
four Knoxville creeks" (Williams, Don, 1991, p.E5).

Today, Knoxville/Knox County has begun addressing the
issue of water quality within all it's major streams and

creeks, but still experiences levels of low water quality. One
mechanism helpful for the restoration of high water quality is
through the development of a comprehensive greenway system.
This study addresses the benefits that greenways can offer

Knoxville/Knox County and it's citizens. It also reviews
techniques that other municipalities are employing in order to

implement greenways as well as recommendations to current
Knoxville/Knox County Zoning Regulations.
We need to understand the natural processes and benefits
associated

with

floodplains,

wetlands,

sinkholes,

steep

slopes, and urban vegetation. By understanding, appreciating,

and protecting the natural environment, we can begin improving
the "quality of life" and future of our metropolitan areas.

CHAPTER II

GREENWAY MOVEMENT

Historical Significance

In order to fully understand the historical development

of greenways in the United States, we must look at past cityregional design philosophies, not only in North America but
also

in

many European countries as well.

The

idea of

preserving urban open space dates back as far as the
Thirteenth Century, B.C. in the Biblical descriptions of the
Levitical Cities of Palestine. (Flournoy, 1972, p.8). By

preserving open space within the urban environment, the
environment becomes not only a space to exist but a space to

truly "live". (Flournoy, 1972, p.8). It was in Britain, around
the turn of this century, that urban open spaces began to be
viewed

at

a

much

larger

scale.

British

planners

began

preserving land around their urban areas in order to prevent
cities from growing together. A well known British economist,
Alfred Marshall, states in an 1899 paper, "we need to prevent

one town from growing into another or into a neighboring

village; we need to keep intermediate stretches of country in
dairy farms, etc., as well as public pleasure grounds."
(Little, 1992, p.15).

This idea of preserving land around the urban environment

as well as within, can also be attributed to the well known
author Ebenezer Howard with his vision of the "Garden City".

In his 1898 book, Garden Cities of To-Morrow. Howard refers to

the preservation of a "country—belt" around all cities in
order to maintain the city's integrity by maintaining the

rural integrity. (Little, 1992, p.16). This "country-belt", or
what is also now referred to as a "greenbelt", would serve as

a

buffer

between

the

urban

environment

and

the

rural

environment. Howard believed that a city should not only be a

city of gardens but a city within a garden. In his book he
stresses his concern with the;

stable

marriage

between

city

and

country, not a weekend liaison. This two-

dimensional, horizontal wall (greenbelt)
would serve not merely to keep the rural
environment near, but to keep other urban

settlements from coalescing with it. It

would also, like the ancient walls of

medieval cities, help heighten the sense

of internal unity. (Little, 1992, p.16).

Howard's major influence was towards European cities and
towns. After writing Garden Cities for To-Morrow, Howard

became a strong political activist for social reform and

promoted a permanent public/private greenbelt around the city
of London. In 1938, London passed the London Green Belt Act

which led to a master plan in 1944 by Sir Patrick Abercrombie.

(Little, 1992, p.17). The plan proposed a natural greenbelt,
at least five miles wide, to surround the entire city. The

land was comprised of both public and private land ownership.
In order to discourage development of private land, the land
owner was offered compensation for any loss in development
value associated with the land. (Little, 1992, p.17). Howard's

greenbelt idea spread to other British cities such as
Letchworth, in 1903, and Welwyn, in 1920. This planning

approach was also used in the development of cities in both
Scotland and Wales. (Little, 1992, p.16).

While

Ebenezer Howard's

philosophies

were

affecting

European countries, the United States' planning approach to
urban development was also being influenced. One of the

greatest contributors to urban open space development in
America was Frederick Law Olmsted, also referred to as the

father of Landscape Architecture. Olmsted, much like Ebenezer

Howard, believed that natural environments should be preserved
both within and around cities. In an address on "Public Parks

and the Enlargement of Towns", Olmsted stressed the need to

preserve small stream basins as well as large basins for

public open space when he said, "such streams are unfit for
most individual or personal use due to their tendency to flood

and should be preserved as linear open spaces to link larger

spaces, neighborhoods, and thus provide a network of open

spaces for the entire city." (Kendall, 1979. p.v). He referred
to these open spaces as the "lungs for the city." (Littlepage,

1992, p.29). These spaces are to function as areas for
filtering out the city's pollutants as well as areas for

reducing an individual's stress associated with living and
working in an urban snvironment. Olmsted attributes his design

philosophy to his extensive traveling and admiration for such
great landscape designers as Calvert Vaux and Andrew Jackson
Downing. (Little, 1992, p.7). The environmental conditions he
came in contact with also influenced his design philosophies.

This is clearly evident in a writing passage to his wife

during a journey through the Panama Isthmus, "Simply in
vegetation it is superb and glorious and ...produces a very
strong moral impression through an enlarged sense of the
bounteousness of nature." (Little, 1992, p.10).

One of Olmsted's greatest accomplishments was a joint

design project with Calvert Vaux in 1853. (Mann, 1981, p.47).
The design was for a multipurpose park in New York City,
better known as Central Park (Figure 1) After designing

Central Park, this same team was commissioned to design
several other projects such as Prospect Park in Brooklyn,

Riverside,

Illinois

(Figure

2)

and

the

University

of

California at Berkeley. (Mann, 1981, p.47). Particularly

significant was the planned community of Riverside, Illinois.
This new suburb of Chicago, planned in 1869, emphasized the

integration of floodplain preservation as open space with
residences and a town center on higher ground. Both Vaux and
Olmsted believed that, "parks needed to be linked to one

another and to surrounding residential neighborhoods in order

to provide the citizens with the full beneficial influences of
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Riverside, Illinois, 1869,
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nature (Little, 1992, p.11).

This philosophy is evident in their design for Boston's
linear park system. The design was to create a linear open

space connecting Boston's Franklin Park, through the Arnold
Arboretum and Jamaica Plain to the Boston Common via the Muddy
River (Figure 3)(Fabos, 1991, p.6).
Soon

after

Vaux

and

Olmsted

completed

Boston's

park

system, other park planners began to emerge. In 1895, the
Minneapolis-St. Paul metropolitan park system was designed by
H.W.S Cleveland, a contemporary of Olmsted. This system has
been cited several times as one of the first and finest urban

open-space networks in the United States. (Little, 1992,
p.12).

Later, in 1921, Benton MacKaye emerged with a much larger

vision for open space preservation. He proposed a national
network of open spaces along ridges which would serve as
"dams" or "levees" in order to control urban sprawl. (Little,

1992, p.18). His distinguished accomplishment was his design
for a linear open space stretching down the entire eastern
seaboard. This preserved open space later became known as the

Appalachian Trail. He also envisioned linear stretches of open

space extending out from the Appalachian Trail and through
most urban areas. These outgrowths from the original trail
would, "form a belt around and through the locality, well
adapted for camping and primitive travel." (Little, 1992,
p.18).

10

Figure 3.
Boston's Linear Park System
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As greenway development moved into the 1960's, several

other key

individuals began to

influence

a

designers'

philosophies. Greenways began to be viewed not only for their
ability to control urban sprawl but for their environmental
benefits as well. One of the most influential individuals was

Ian McHarg. In 1969, McHarg wrote the book, Desicrn with
Nature. In this book, he stressed the need for Planners and

Landscape Architects to address the environmental aspects of
urban growth management.

By mapping a locality's drainage

patterns, vegetation, soil types, wetlands, floodplains,
wildlife habitats and topographical slopes, one can overlay

these features. (Fabos, 1991, p.13). By using overlays and

analyzing environmental patterns, an individual can determine
exactly which areas in the locality are most suitable for land
development.

The

areas

with

the

greatest

environmental

restrictions such as wetlands, floodplains, steep slopes,

endangered species habitat (both flora and fauna), etc. become
the framework for creating a locality's open space system.

In 1986, the greenway movement was given strong support
at

the

state

level

when

the

Governor's

Commission

on

Tennesseans Outdoors endorsed the concept and "recognized the

importance of having open space close to home as well as

noting the importance of water as an essential element in
outdoor recreation." (Hixson, 1989, p.4). One year later,

support came from the national level by a commission formed by
President Reagan. The commission was chaired by then Tennessee
12

Governor Lainar Alexander who appointed members from across the

nation including City of Knoxville Mayor, Victor Ashe. Both of
these Tennessee natives showed strong support for greenway

development at both the national and local levels. The final
report expressed the need for urban and recreational open
space and recommended the following:

We can tie this country together with
threads of green that everywhere grant us
access to the natural world. Rivers and
streams are the most obvious corridors,

offering trails on the shores and boating
along mid-channel. They could link open

areas already existing as national and
state parks, grasslands, forests, lakes
and

reservoirs,

winding

through

the

both

entire

rural

network

and

urban

populations. Imagine every person in the

United
States
being
within
walking
distance of a greenway that could lead

around the entire nation. It can be done

if

we

act

soon.

(Ross,

1991,

p.5)

Decisions made between now and the year

2000 will determine the fate of America's
remaining
land and
water
resources.
(Vento, 1991, p.9).

The greenway movement is not just a current "trend" in
creating recreational trails through the urban environment,
but also a planning tool for preserving or restoring the
environmental quality that exists in each locality throughout
the world. Greenways serve a critical role in shaping and

developing a locality's "quality of life" and therefore should
be a high priority within both the policy and planning
departments of every city.
13

Social Benefits Associated with Urban Open Space

There

have

been

numerous

studies

documenting

the

importance of urban open space to a community. "Empirical
studies point to the need for a population to have contact
with nature." (Francis et al., 1984, p.14). From large urban

parks to community gardens, natural areas provide "relief from
stress, reduce perceptions of overcrowding, lower summer

temperatures, and improve air quality in neighborhoods."
(Francis et al., 1984, p.15). It is also important, when
developing greenways, to involve the community being impacted
by the project. By involving the community during both the

designing and planning stages for greenways, the project will
(1)

"produce

organically

environments

evolved,

and

which
more

are

culturally

responsive

to

rich,

people's

behavioral, economic and ecological needs"; and (2) "that such

participation will foster an individual's feelings of selfworth and brotherhood within a community, that individuals

will develop useful skills and that participation will enable
communities to develop self-reliance and political clout."
(Francis et al., 1984, p.13).

Greenways also provide opportunities for educational

development for both children and adults. By preserving
natural areas, a community provides a convenient environmental
resource where citizens can learn about natural processes,

such

as

water

dynamics,

wildlife

habitat,

and

flora

identification. This is especially true for citizens that are
14

tied to a restricted budget which would not allow them to
travel to outlying rural environments.

Environmental Benefits Associated with Greenwavs

One of the most obvious benefits associated with a

greenway, would be it's ability to preserve and in some
instances

restore

natural

areas

and

their

associated

functions. These benefits include; (1) the protection of

riparian flora/fauna habitats, (2) reduction in soil erosion,
(3) improvement of water and air quality, and (4) the
reduction of a community's flooding potential.

The preservation of riparian vegetation is essential in
maintaining,

or

in

Knoxville/Knox

County's

situation

improving, a stream's water quality. By removing a streamside
band of vegetation, pollutants such as nitrogen, phosphorus,
and lead are allowed to enter the stream immediately as

opposed to being filtered out by the riparian vegetation. This
is extremely significant in situations where streams are

adjacent to impervious surfaces such as parking lots and
roadways (Figure 4).

Studies conducted in the Piedmont of Georgia, revealed

that riparian zone vegetation "removed large amounts of

pollutants

and

large

particulate

sediments,

especially

nitrogen (68%). Eighty-nine percent of the nitrogen was

removed by a riparian forest on the inner coastal plain of

Maryland and 86% by a riparian forest on the coastal plain of
15

Figure 4.

Removal of Riparian Vegetation, Knoxville, Tennessee. 1992,
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North Carolina." (Whighaiti, 1988, p.4). It is critical that

these pollutants be removed or diluted prior to any surface
water's entry into a stream or underground water aquifer. In
the Tennessee Valley, more than 50 percent of all residents

and 95 percent of rural residents rely on groundwater for
their water supply (Hixson Chamber of Commerce, 1989, p.16).

The need to protect riparian vegetation is also a critical
issue in overpopulated areas such as Long Island, New York. In
Long Island, voters have endorsed extending a quarter-penny
addition to the sales tax for the purchase of open space in

order to protect contamination of underground water aquifers.
Riparian vegetation also functions to retard both surface

and underground storm water flow, both of which increase a

community's flooding potential. (Amundson, 1991). By removing
a natural buffer surrounding a stream, a city is faced with

developing alternative measures of flood control, in turn,
costing immense amounts to the taxpayers. In most cases, the
alternative has been to channelize the existing stream and

replace the riparian vegetation with concrete or rip-rap
(Figure 5), also a great expense to the taxpayer.
This form of flood control is beneficial only for the

land adjacent to the channelization and actually increases the

flooding

potential of

downstream

property. The

Unified

National Program for Floodolain Management recommends two

basic strategies for the protection of the functional value of
natural floodplains: 1) "restoration of natural values by
17

Figure 5.
Stream Channelization, Knoxville, Tennessee. 1992
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P't

reestablishing the natural setting or environment in order for
these values to operate once again, 2) preservation of natural

values by preventing the alteration of the natural and

beneficial floodplain values, or maintenance of the floodplain
environment as close to it's natural state as possible using

all practicable means". (L.R. Johnston Associates, 1989, p.l4—

2.) This preservation strategy is also stressed in the
Conservation Reserve Program section of the Food Security Act
of 1985 which states, "vegetative filter strip plantings are

encouraged along water courses to restore riparian values."
(L.R. Johnston Associates, 1989, p.14-2.)

Urban vegetation also serves several additional functions
besides balancing the hydrological cycle. One of it's key
functions is helping to maintain a balance in the carbon
dioxide levels within the atmosphere. Natural atmospheric
conditions show carbon dioxide making up only 0.003 percent of

the atmosphere (Flournoy, 1979, p.21). In order to maintain a

percentage close to 0.003 percent, vegetation functions to
absorb

carbon

dioxide

and

release

oxygen

through

it's

photosynthetic activity. In an urban setting, where carbon
dioxide

levels

can

reach

close

to

0.05

percent

of

the

atmosphere, it is critical that enough vegetation remains in
order to maintain a chemical balance between atmosphere and
the existence of life.

With specific reference to an urban situation, vegetation
also functions to reduce noise, smog/dust and heat. David
19

Cook, in his book Trees and Shrubs for Noise Abatement,

reports on the importance of maintaining a natural vegetative
buffer between competing land uses such as commercial and
residential. By preserving a natural buffer of at least 20
feet in width, noise levels can be reduced by at least 45
percent (Flournoy, 1979, p.24).

From

the

functions to

standpoint
reduce the

of

smog

reduction,

atmospheric

measures

vegetation
of

sulphur

dioxide which is produced as a byproduct from burning fuels,

i.e., coal and oil (Flournoy, 1979, p.24). This reduction is
clearly demonstrated in a study conducted by Dr. Ben Davidson
and later reported in a paper entitled "Open Space and the
Breath of Life". Dr. Davidson studied the atmospheric levels

of sulphur dioxide in mid-Manhattan by sampling concentration
levels along a cross-section from the Hudson River to the East
River. The study revealed a 40 percent reduction of sulphur
dioxide concentration in the levels recorded within Central

Park (Flournoy, 1979, p.25). He concluded his study by stating
the obvious: ..."every community must retain or recreate open

space so that it will not suffocate in it's own wastes."
Natural vegetation is also critical in reducing an area's
surrounding temperature levels. Urban temperature levels are

increased by the capability for building and pavement surfaces
to absorb the sun's energy during the daytime and release heat

during the night. This is referred to as the heat island
effect.

In

order

to

counteract
20

this

release

of

heat.

vegetation helps cool the environment through a process known
as transpiration. Studies show that one large healthy tree has
the same cooling effect of almost 40,000 BTU's and can reduce
the air temperature beneath it's canopy (Flournoy, 1979,
p.26).

Without natural vegetation, a city will have to develop

alternative means of reducing flood waters, pollution, noise,

and temperature levels. This could cost a city several
millions of dollars as well as reduce the quality of life
which is crucial in maintaining economic development. With

proper regulatory measures, as reported later in this paper,
the city/county can begin to control these environmental
hazards by preserving natural vegetative corridors through
it's urban environment.

Recreational Benefits Associated with Greenwavs

From

a recreational standpoint, greenways provide a

linear system of movement through an urban area in contrast to
the traditional "spot locating" of urban parks (Figure 6).

By designing for a linear type system, a park will have
a greater amount of perimeter thus increasing a park's

accessibility points or nodes to the community. These points
of entry could be existing neighborhood parks, schools,
retirement homes, shopping centers, or separate residential
communities.

The linear shape will also allow the user to experience
21

Figure 6.
Traditional VS. Linear Systems
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(Source: Flournoy, 1972, p.10).
22

a variety of land types (steep slopes, wetlands, hardwood

forests, etc.) and exposes him/her to different views than
would a traditional urban park (Hixson Chamber of Commerce,
1989, p.16).

Since a greenway is linear in nature, it provides an
opportunity for a community to promote a variety of continuous
linear recreational activities. A survey conducted
United

States

Department

of

Interior's

Bureau

of

by the
Outdoor

Recreation revealed that seven of the top sixteen outdoor

activities

can

be

accommodated

through

the

design

that

these

of

a

greenway system (Table 1).

William
activities

Flournoy

are

usually

also

points

out

not effectively

programmed

seven
into

a

county's recreation program. The greenway would provide an
opportunity for the county to offer these types recreational
activities without including them in the recreational programs
designed through the Parks and Recreation Department.
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TABLE 1

Outdoor Activity Ranking

Activitv
*

*

*

*

*

*

*

Rank

Walking for Pleasure
Swimming
Driving for Pleasure
Playing Outdoor Games or Sports
Bicycling
Sightseeing
Picnicking
Fishing
Attending Outdoor Sports Events
Boating
Nature Walks

Camping
Horseback Riding
Water Skiing
Hiking
Attending Outdoor Concerts/Plays

Millions
Occasions

1

1,030

2

970

3

940

4

929

5

467

6

457

7

451

8

322

9

246

10

220

11

117

12

97

13

77

14

56

15

50

16

47

Note:

* Outdoor activities associated with greenways

(Source: Flournoy, 1972. P.13)
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wildlife Benefits Associated With Greenwavs

As previously stated, greenway development increases the
total

amount

of

perimeter

compared

to

traditional

park

development. From a wildlife standpoint, this increase in
perimeter can potentially be translated into vast amounts of
woodland "edge". By increasing the total amount of edge,
wildlife diversification and habitat are also increased. This

overlap zone between open grassland and woodland habitat is
crucial

for

wildlife

diversification

(Hixson

Chamber

of

Commerce, 1989, p.16). Many species of fauna rely on the edge
habitat for both food and shelter. Jon Rodiek, in his article

"Challenges for Wildlife Habitat Planning within the Urban
Realm" stresses the point that in order to successfully plan
for wildlife habitat, "one must view habitat entities not only
unto themselves but, as a web of relationships composed of
critical strands which should be undisturbed." By developing
a linear ecosystem of open space as opposed to a fragmented

ecosystem, these relationships are allowed to continue with
fewer disturbances thus maintaining and

promoting habitat

diversification.

Fragmentation also results in pockets of habitats which
decrease

movement

of

wildlife

through

an

urban

setting.

Corridors of natural open space are imperative in order to
connect different habitats for wildlife feeding and cover

requirements (Hixson Chamber of Commerce, 1989, p.16). It has
been recommended that the width of these corridors be "no less
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than 50 feet from mean high water table of adjacent streams,
and even wider in areas of environmental disturbance (i.e.

shopping centers, highways, industrial parks)" in order to
minimize interference with wildlife movement (Schiller, 1991,

p.l). If at all possible, corridors should connect urban

fragments with the outlying rural environment in order to
create an escape route for larger fauna such as deer and fox.
The corridors should be wide enough to reduce potential

disturbances to existing wildlife habitats as well as provide
"free"

movement

through

an

urban

environment.

Planning

officials should also consider the impacts that transportation
routes

have

on

wildlife

habitat

fragmentation.

A

major

thoroughfare can isolate wildlife habitats, thus reducing the
continuance of wildlife movement. By creating underpasses,

wildlife (small fauna i.e. rabbit, fox, raccoon) movement is
maintained.

Population

fragmentation
(Rodiek,

all

growth,

urbanization

contribute

to

a

and

ecosystem

degraded

environment

1991, p.26). One way to reduce the

degradation

process is through proper greenway planning. By connecting
individual fragments of wildlife habitat with corridors of
natural environments, wildlife diversification is increased as
well as allowing

wildlife safe

movement through

an

urban

environment. This corridor then becomes an opportunity for
city dwellers to experience a variety of wildlife species. The
greenway could be thought of as an "outdoor classroom" for
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learning the natural processes of the environment.
The type of landscape management approach taken will

also greatly influence the effectiveness of these types of
corridors

for

wildlife.

The

local

jurisdictions

should

consider habitat restoration in areas where man's impact has

caused a loss of vegetation or cover. The restoration project
should consist of native plantings with a variety of food and
cover sources. As well as habitat restoration, the landscape

management approach should promote the preservation of a

variety

of

existing

plant

communities

for

wildlife

diversification.

Economic Benefits Associated With Greenwavs

Besides the enormous environmental benefits associated

with greenways, statistical analysis has shown that the
development of open space corridors through neighborhoods and
business districts can increase property

values of lands

adjacent to these corridors. A recent study conducted in
Boulder, Colorado showed that housing prices declined an
average of $4.20 for each foot of distance from a greenbelt up
to 3,200 feet (National Park Service, 1991, p.1-3). It also
showed that the average value of property adjacent to the

greenbelt was 32 percent higher than those properties 3,200
feet away (National Park Service, 1991, p.1-3). In Amherst and
Concord, Massachusetts, citizens are reaping these economic
benefits through current planning/zoning codes which protect
27

open

space

by

advocating

clustered

housing

developments.

During the National Park Service study, the clustered homes in
Amherst and Concord, Massachusetts showed an increased annual
appreciation

rate

of

2.5

percent

greater

than

the

rate

associated with conventional subdivision design (National Park
Service, 1991, p.1-4).

The

appreciation

increase

also

depends

on

how

the

greenway is being utilized. The increase is much greater if
the greenway: 1. highlights open space rather than highly
developed facilities (i.e. tennis courts, basketball courts,
outdoor play fields); 2. limits vehicular traffic; 3. has an
effective maintenance and security

program (National Park

Service, 1991, p.1-4). All studies conclude that a passive
open space system, such as a greenway, increases property
values at a much higher rate than properties located adjacent
to a highly developed park.

As properties increase in value, so does a community's
tax base. With this increase in tax revenue, a community might
use these additional funds for greenway land acquisition. The

following

simplified

example

(Figure

7)

shows

how

this

increase would help fund land acquisition costs.
Even though this is a simplified example, it does help
demonstrate that

by

removing

land

from

the tax

base

for

greenway development, a community can still gain tax revenues
as well as increase the property values of surrounding land.
It is also important to realize, that the majority of the
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Figure 7.

Economic Impact Analysis

Assuming:

a) 50 acres of property is to be

acquired at $l,000/acre (also

assessed at $1,000 per acre) to

develop the greenway.

b) The municipality will borrow the
full acquisition cost at 5% interest
for 20 years.

c) Total acquisition cost, principal,
and interest is $80,500.

d) Development of greenway will
increase the value of nearby

properties by 5%.

e) 30 homes (on 1 acre lots) presently
valued at $50,000 each, will be
affected by development of the

greenway.

f) Property tax rate is $3.00 per $100
in assessed value.
Increased tax revenues:

a) Present property tax for 30 homes:
30 X $50,000 = $1,500,000

$1,500,000 divided by $100 = $15,000
$15,000 X 3 = $45,000 per year

b) Increased property tax due to
greenway:

$45,000 X 5% = $2,250 per year

c) Taxes lost for greenway development:
50(acres) x $1000 (assessed value)

= $50,000

$50,000 divided by $100 = $500

$500 X $3 = $1,500 per year

d) Net annual increase in property tax
revenues upon acquisition of the
greenway:

$2,250 - $1,500 = $750 per year

(Source: National Park Service, Economic Impacts—, 1991. pp.
1-12 - 1-13).
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properties

being

considered

floodplain

areas,

steep

for

slopes,

greenway

development

wetlands,

and

other

are
non-

buildable properties. The tax rate associated with these types
of properties is generally low and the properties can

be

purchased at a much lower price than surrounding properties.
As

pointed

subject to

techniques

out

earlier,

many

frequent flooding,

such

as

stream

are

communities
using

channelization

flood

which

are

management

instead

of

the

preservation of riparian vegetation. This type of flood
control has been also shown to decrease a community's tax
base.

A study

was conducted

in

Wood

County, Ohio on two

streams which showed geographic similarity as far as physical
characteristics. One stream had been channelized in 1959 and

was subject to frequent maintenance costs associated with the
dredging and spraying of herbicides along the stream's banks.
The second stream studied was left to remain in it's natural

state. Both streams had similar human populations with no
industrial sites located within the study area. Since the
individual lots adjacent to the streams were of varying size,
the study only recorded the value of the constructed homes and

not the entire property values. The conclusion was that the
homes constructed along the natural stream were assessed to be

worth 33 percent more than the those constructed adjacent to

the channelized stream (Barker, 1985, p.7).
By combining the environmental benefits with the economic
benefits, it is evident that by developing a greenway system
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a community can increase it's tax base, wildlife habitats,
alternative transportation options, water/air quality, and
recreational facilities all leading to an increase in the

community's "quality of life". Since a community's quality of
life is considered to be the third most important factor

associated with the locating of new businesses, it is vital

that a community maintain it's quality of life as high as

possible ("Greenways and the Local Economy", National Park
Service). In Knoxville, Tennessee, the Knoxville-Knox County

Metropolitan Planning Commission conducted a study which
reviewed past and present factors which affect this region's

quality of life. The study revealed that a strong commitment
to greenway development was a key issue in maintaining a high

quality
Planning

life for

the

Knoxville

citizens (Metropolitan

Quality of Life—, 1992, p.4).
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CHAPTER III

NATIONAL GREENWAY DEVELOPMENT

Maryland

One of the strongest state supported programs for open

space preservation is found in the state of Maryland. On June
20, 1990, Governor William D. Schaefer endorsed a statewide

greenway system that was critical in

helping restore and

protect the delicate resource of the Chesapeake Bay, where 95
percent of Maryland's rivers and streams eventually terminate.
He stressed the need for "putting together both private and
public resources in order to protect Maryland's waters and
help restore the Chesapeake Bay". (Lynn, 1990, p.l). He urged

the citizens of Maryland to work with local government in

"building trails, dedicating easements, reforesting stream
sides, and cleaning up forgotten open space". (Lynn, 1990,
p.l). Concentrating on the States in the Chesapeake watershed,
Maryland has even instigated a regional plan for greenway
development in order to protect the Chesapeake Bay.
Maryland is developing greenways not only along stream

sides and wetland areas but is also utilizing utility rightsof-ways. Since utilities connect businesses, neighborhoods,
and park facilities, the rights-of-ways are being developed
into

paved

path

systems

in

order to
32

offer

the

community

alternative means of transportation. Even if the paved trails

are not completed, the utility corridors allow wildlife
opportunities to move through the urban environment. (Lynn,
1990, p.12).

Rights-of-ways are also being considered along railroad
lines, whether

abandoned

or

in

use.

The

Baltimore

and

Annapolis Trail in northern Maryland (18 miles long) as well
as the Northern Central Railroad Trail are both greenways

developed along abandoned railroad rights-of-ways. Currently,
the state is pursuing the extension of the Chesapeake Beach
Rail Trail in order to connect with the suburbs of Washington
D.C. (Lynn, 1990, p.12).

Program Open Space, a state supported program set up 23

years ago for the preservation of open space, is available for
communities throughout Maryland. The state has taken the
initiative to preserve the sensitive landscapes which make up

a majority of the land mass within the state of Maryland.
Local

communities

information

can

concerning

contact

valley

Program

protection

Open

Space

programs,

for

land

trusts, right-of-way conversion techniques, additional funding
contacts, and local planning strategies. The majority of the

funding supporting this program comes from a 0.5% real estate
transfer tax on the purchase price of either a home or land.

The idea is that as growth increases, (thus decreasing open

space) funding for open space acquisition also increases. So
far, the program has spent close to $332,450,000 and acquired
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roughly 135,000 acres of open space (Bender, 1990, p.80).
Their goal is to acquire and protect at least 10 percent of
the land within the state of Maryland as open space. This type

of program shows that there can be a strong commitment and
concern from a state level, for the development of greenways.

Maryland has also set up a state department in order to
manage easement dedication throughout the state; The Maryland
Environmental Trust (MET). By working with MET, a landowner

can receive up to 100 percent property tax credit (considered
a

charitable

contribution

and

deductible

taxable income for as long as six

from

the

donor's

years) as long as the

easement is considered to be in the category of "open space",
as deemed by the local jurisdiction. (Maryland Department of

Natural Resources, 1982, p.41). In order to be eligible for
the tax credit, the easement must be permanent and conveyed to

either

the

state,

local,

or

federal

government

following stipulations:
1) protect the relatively natural
habitat of fish, wildlife, plants or
similar ecosystems;
2) preserve land areas for outdoor

recreation by, or education of, the
general public; and
3) preserve open space for either the
scenic enjoyment of the general public
or in accord with a clearly delineated
federal, state or local governmental

conservation policy which will yield a
significant public benefit. (Maryland
Department of Natural Resources, 1982,
p.4).
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with

the

Some additional programs set up by the state of Maryland
are

the

Water

Quality

Monitoring

Division

(Department

of

Health and Mental Hygiene), Urban Stream Restoration Program

(Maryland Wildlife Administration) and the Save Our Streams
Program (Maryland Wildlife Administration). Through the Water

Quality Division, a community can stress the need for regular
monitoring of point and non-point sources of bacteriological
contamination, heavy metals and suspended solids. (Maryland
Department of Natural Resources, 1982, p.54). If the levels of

pollution exceed state standards, the local community would be
required to take regulatory measures in order to reduce these
levels. In this situation, the state recommends developing a

greenway system along stream banks to help reduce high levels
of contamination.

The Urban Stream Restoration Program is set up to address

erosion, water quality, and runoff. The Maryland Wildlife
Administration

staff

representatives

meet

with

concerned

citizens to outline measures that can be taken in order to

reduce the current dilemma. The state can set up a program
with the local community in order to restore a streambank or
land surrounding a stream. This type of program usually takes
from 2 to 5 years to complete. (Maryland Department of Natural
Resources, 1982, p.54).

If

the

state

is

unable

to

set

up

water

monitoring

stations due to fund shortages, a community can contact the
Save

Our

Streams Program.

This
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program

can

then

provide

educational services to the community by teaching citizens how
to take their own water samples and which local laboratories
can evaluate these samples. The program

also educates the

public on how to spot leaking sewers through the use of dye

injections as well as instruct proper testing techniques for
evaluating heavy metal concentrations in wildlife populations,
primarily aquatic wildlife. (Maryland Department of Natural
Resources, 1982, p.55).

Recently,

educational

posters,

co-sponsored

by

the

Alliance for the Chesapeake Bay, have been developed which
illustrate

to

the

public

how

various

local

actions

can

eventually affect the water quality within the Chesapeake Bay
watershed. The posters include suggestions on daily lifestyle
management to promote environmental quality for the entire
region.

Boulder. Colorado

Greenways have also been demonstrated to be an asset to

the city of Boulder, Colorado. The City is actively pursuing

the acquisition of 25,000 acres for a greenbelt which will
surround the entire City and is additionally being promoted as
an area for the development of alternative transportation. As
well as acquiring rural open space for the development of a
greenbelt, the City has developed extensive urban greenway
systems. The most utilized system, the Boulder Creek Path,

consists of a seven mile bicycle/pedestrian path (Barnett,
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1991, p.18). Currently the trail has an average user rate of
4,000 users a day and even higher on the weekends. The only

major conflict that the City has encountered during the
trail's existence comes from the extensive use by bicycle and
rollerblade users. The City now posts speed limits along the
trail in order to reduce possible conflicts between users.
Due to the trail's success, the City Council has now
adopted

a

master

greenway plan.

This

plan

calls for

the

development of additional greenways along the tributaries
which

connect

with

the

Boulder

Creek

System.

The

major

objective of the tributary plan is to provide the citizens of
Boulder

with

an "off-street system

of

multi-use

trails"

(Barnett, 1991, p.18.). The plan will provide a trail within
at least two miles of every "neighborhood, major recreation
facility, civic center, office, shopping center or school"

(Barnett, 1991, p.18.). All in all, the system will restore
the natural environment along 18 miles of stream corridors.
In order to develop such an extensive urban trail system,
the City has adopted stricter floodplain development codes,
promoted cluster housing developments, and has shown a strong

commitment by making it a higher priority within the City's
policy

development

department.

Feedback

from

the

City's

economic development department has shown that the trails are
encouraging new business growth along the system as well as

proposed residential developments. Because of the economic
benefits, the developers are extremely eager to grant multi37

use

easements

to

the

City

in

order

to

connect

their

developments with the existing trail system (Barnett, 1991,
p.19).

The majority of the funding for Boulder's greenway system

has been from the local, not federal, level. The program is
currently funded by the following: "1). $150,00 per year from

the City Transportation Fund; 2). $138,500 per year from the
Colorado Lottery funds returned to the city each year; 3).

$200,000 per year from the City Flood Control Utility fund"
(Barnett, 1991, p.19); and 4). a strong bonding program

(Kenney, 1992). As well as receiving financial funding, a
majority of the land acguisition costs are never encountered

due to an extensive easement grant program between the City
and local developers. As mentioned previously, the developers
are eager to grant the City easements in order that their

developments will have access to the trail system. The City
also receives a small portion of federal aid through it's
Transportation System in order to promote alternative
transportation means.

Boulder's vision for the year 2010, is to reduce the use

of the automobile by 15 percent. In order to reach this goal,
the City has rewritten local zoning codes, reevaluated

policies, and reorganized appropriation of local funding
sources for the development of a comprehensive greenway

system. By developing an extensive open space system, the City
will

benefit from

future economic growth,
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alternative

transportation options, wildlife habitat preservation, and
environmental restoration / preservation.

Raleicfh. North Carolina

One of the strongest commitments to greenway development
at a local level is evident in the city of Raleigh, North
Carolina. Introduced to City Council in 1972, William Flournoy
(a

graduate

student

in

Landscape

Architecture

at

North

Carolina State University) proposed a solution to existing
flooding, transportation, and the recreational deficiency that
the City was facing. The proposal, a network of greenways,
called for the preservation of urban floodplains as well as
the existing tributaries flowing into the floodprone lands
(Flournoy, 1972, p.5).

In order for the City to develop a greenway system, the
Council had to approve numerous amendments to current zoning
regulations and produce a master plan which was available for
public review and recommendations. The following is a review

of the Greenway Master Plan and the zoning amendments required
in order for the City to successfully develop such a plan.

Greenwav Master Plan

In

1976, the

City Council adopted the "Capital Area

Greenway Master Plan" which was based on a property's flooding

potential, soil types, slopes, sensitive vegetation, wildlife

habitats, and neighborhood recreational opportunities. After
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being revised and updated through citizen involvement for ten
years,

the

plan

was

amended

in

1986

to

include

several

additional trail corridors. One of the greatest assets for the

adoption

of

the

master

plan

was

the

tremendous

public

involvement during it's planning stages. By involving the
public in the City's adoption of the master plan, the City is
allowing

the

implementation

citizens
of

the

a

voice

greenway

in

system.

the
The

location

and

city

now

has

successfully completed several stages of the development plan.

Zoning Amendments

In order for the City to acquire the appropriate land for
the greenway system, the planning commission had to reevaluate

their existing zoning and regulatory codes. The majority of
the land acquired for the system had been, and is still being,

acquired

during

the

site

approval

process

(Appendix

E)

(Raleigh Parks... Administration's Response..., 1986, p.14).
The City adopted a new amendment to their current zoning
regulations, requiring that a greenway easement reservation be

available to the City for acquisition. If a property lies
within a greenway corridor, as designated on the Capital Area
Greenway Plan, the property owner must reserve an easement for

greenway use. This ordinance applies to both subdivision and

individual site plan approval. If the greenway area is lying
outside of a floodplain, floodprone, or floodhazard area, the
developer must reserve an easement for up to seven months
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following site plan approval. In return for any easement
dedication, the City will reimburse the land owner for the
acquired land at a given rate.
The

City

Council

has

also

adopted

an

Impact-Fee

Ordinance. The Impact-Fee Ordinance states that a developer

must pay, during the site plan approval process, a scheduled
fee based on the size of the project and the future "impact"
that the development will have on a community's infrastructure

(sewer, water, electric, etc.). A later amendment to the
ordinance requested that a portion of these fees be set aside
for the construction of the City's greenway system (Raleigh
Parks... Administration's Response..., 1986, p.22). In 1987,

a Facility Fee Ordinance was approved requiring the dedication

of greenway easements for residential developments, while
retaining the reservation requirement for nonresidential uses
(Appendix D) (Raleigh Parks... Capital Area..., 1989, p.l).
The

reservation

clause

for

property

lying

outside

of

floodprone areas was still in effect, but the reservation
period had now been extended to one year. Prior to the
enactment

of

this

ordinance

only

the

reservation,

not

dedication, of an easement was required. The Facility Fee
Ordinance also stated that the minimum widths of the required
easements

were

easements

were

to

be

based

associated

on

with

the

stream

(Raleigh

order

that

the

Parks... Capital

Area..., 1989, p.2). These widths are all stated on the

Capital Area Greenway Master Plan and available for public
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use. The City Council also stressed the need for joint
easements whenever possible. An example of a joint easement

would be a greenway easement in conjunction with a sewer or

utility easement. This type of easement proves to be extremely
beneficial

in

non-residential

uses

or

Planned

Unit

Developments (PUD) where utilities are typically combined in
one corridor in order to reduce overall costs to the project.

The City of Raleigh also practices conditional use

zoning. In this circumstance, a zoning change is granted to a

property owner subject to restrictions other than those
applicable to all other lands similarly zoned. The City can
then

secure

a

binding

agreement

as

to

the

number

of

development features such as increased acreage of open space,

widths of buffers, and required percentage of landscaping.
This tool has been extremely useful for securing private open

space (Raleigh Parks... Raleigh Parks Plan, 1988, p.78).
Another option frequently used by the City is bonus zoning. In
this approach, the developer is permitted a trade-off of

higher density development in return for additional public
amenities such as open space. This is used primarily in
commercial or business situations where the project is allowed

more square footage of retail/office space in return for an
increase in public amenities and open space (Raleigh Parks...
Raleigh Parks Plan, 1988, p.78).

As well as amending and adding several zoning ordinances,

the

City

Council has also

created
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watershed

districts

throughout the metropolitan area. Within these watershed
districts, restrictions are

placed

upon

the

amount of

impervious surface proposed in a project as well as requiring
a given percentage of the project to remain as open space.
Additional watershed restrictions affecting the development of

gj^eenways are proposed buffers which will surround all primary
and secondary watercourses. "These buffers will surround all
existing

ponds

and

proposed

ponds

used

for

stormwater

impoundment, as well as adjacent to existing creeks and
streams (50 feet for a Primary Watercourse Buffer and 25 feet

for a Secondary Watercourse Buffer)" (Raleigh Parks... Capital
Area..., 1989, p.36). These buffers would also prohibit the

clearing of any vegetation or development of impervious
surface area (Raleigh Parks... Capital Area..., 1989, p.36).

Additional Measures

The creation of Conservation/Buffer Zoning Districts are

currently being utilized for the preservation of parks, scenic
areas, wildlife habitats, floodplains, buffer areas, and
historic districts (Raleigh Parks... Capital Area..., 1989,

p.78). These districts are similar to the practice of overlay
zoning but are easier to regulate and manage.

One of the strongest commitments that the City of Raleigh
has made toward the completion of an extensive greenway system

was the appointment of a City Greenway Coordinator, currently
a landscape architect, through the establishment of a Greenway
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Commission in March, 1974 (Raleigh Parks... Administration's

Response

1986, p.13). The coordinator is responsible for

maintaining current land acquisition proposals, site plan

reviews, greenway dedication measures, trail construction

projects, and reevaluating future greenway corridor locations.
Since this position covers a wide variety of governmental

responsibilities, the City felt that this position should be
independent of all other positions.

The City of Raleigh also has a strong public awareness
program.

From

their

Adopt-A-Trail

Program

to

greenway

newsletters, the City keeps the public aware of the progress

they are making in greenway development. The City sponsors

public walks through potential greenway corridors in order to
acquaint it's citizens with the

beauty

of the natural

environment of Raleigh (Raleigh Parks... Administration's
Response..., 1986, p.19).

Currently, Raleigh has acquired over 1,200 acres of land
and constructed over twenty-seven and a half miles of multi

purpose trails. Their goal is to develop approximately four to
five additional miles of trails a year for a possible two-

hundred and seventy miles with four-thousand acres of land

gained

through

acquisition

techniques

(Raleigh

Parks...

Capital Area..., 1989, p.4).

High Point / Greensboro. North Carolina

Much like the City of Raleigh, these two cities are
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presently facing deficiencies in recreational open space,
flood control measures, and alternative transportation means

due to urban sprawl. Since the early 1980's, both cities have

been promoting open space corridors as a means of reducing
these deficiencies. Currently, zoning codes and regulations

are being amended to help preserve natural corridors, but are
still not as stringent as those associated with the City of
Raleigh.

It wasn't until 1983 that the City of High Point adopted

a plan for it's greenway system. Since then, 5.7 miles of
greenways

have

been

constructed

or

preserved

with

approximately 75 percent of the land now either in City
ownership or as a general granted easement (Department of

Planning...

Greenway

Options...,

1986,

p.2).

Besides

floodplain development control. High Point uses primarily one
development ordinance in order to preserve natural areas for

greenways. This ordinance allows developers a "Density Credit"
in return for turning land over for greenway construction. The
land must be dedicated to the City as an easement. City

planners also stress the tax opportunities given to property
owners that will dedicate a conservation easement to the City

for greenway development. Currently, the State of North
Carolina offers individuals and corporations a tax credit for

25 percent of the fair market value of the land up to $5,000
per year (High Point... Fact Sheet, p.3).

Funding for greenway development in High Point has been
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multi-faceted, consisting of City revenue, State and Federal

grants (N.C. Department of Transportation Improvement Funds),
civic groups, and even through the public school system.
Additional funds have been raised by the City's Greenways Task

Force through the selling of one foot greenway sections. For
a $25 contribution, an individual will receive a 1-by-l-foot
box that contains a "deed" which indicates exactly which foot

of greenway that individual owns (Rohling, 1988, p.24). This

approach has been extremely resourceful in increasing the
funds available for future greenway development.

The City of Greensboro is currently updating it's zoning
codes as well. Mark Spinner, a planner with the City of
Greensboro, feels that the City is far behind other North
Carolina Cities as far as preserving natural corridors. The

City primarily approaches land owners for easement dedications
but currently greenway easements are not required. The City
also works jointly with Guilford County in promoting the

preservation of rural greenway corridors and is currently
working on plans to link High Point's system with Greensboro's

system which in turn will add 27 miles of recreational trails
throughout Guilford County (High Point... Fact Sheet, p.3).
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CHAPTER IV

BENEFITS TO KNOXVILLE/KNOX COUNTY

Citv/Countv Historical Background

From the standpoint of public open space, the beginning
of Knoxville's city public park system began with the donation
of Circle Park. This park was donated to the city by John K.

Payne

in

1872

(Metropolitan

Planning....

Parks

&

Recreation..., 1990, p.3). It wasn't until 1929, that the city

began preparing a master plan for the development of an
extensive park system (Figure 8) (Metropolitan Planning....
Parks & Recreation..., 1990, p.2).

The 1929 master plan was developed by a planning and

architectural firm, Harland Bartholemew and Associates, which

recognized the City's past failure to dedicate public open
space. By 1929, the City owned only 92 acres of parkland and
the

master

plan

pointed

out

this

acreage

deficiency:

"Knoxville has been slow to appreciate the advantages that
would

accrue to the

City through the

development of a

comprehensive system of parks and playgrounds". The plan also
recommended "a comprehensive neighborhood park system which
would be tied to local elementary schools and beauty spots via

pleasure

drives"

(Metropolitan

Parks...

Parks

and

Recreation..., 1990, p.3). With a population of approximately
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100,000, there was only one acre of park space for every 1,000
citizens.

Later, in 1933, Knoxville underwent extensive change when
the Tennessee Valley Authority (TVA) began construction of

regional dams along the Tennessee River. These dams created
additional

waterways

and

parks

for

the

citizens

of

Knoxville/Knox County i.e.. Lake Loudoun (1943), and Sequoyah

Park (1941). After the development of Lake Loudoun and until
the mid-1960's, Knoxville/Knox County received very little
federal funding for future park development. One of the

largest projects created during this era was Morningside Park
in

East

Knoxville

(Metropolitan

Planning....

Parks

and

Recreation..., 1990. p.4).

From Knox County's perspective, organized recreational
facilities did not originate in the County until 1895. What

was at that time a popular resort community for it's "healing

spring waters". Fountain City soon developed the Fountain City

Improvement Company to develop it's parks and recreation
program (Metropolitan Planning... Parks and Recreation...,
1990, p.5). Later, in 1929, the County created the County
Athletic Commission in order to organize recreational programs

and develop a County wide park system. The Commission proved
to be beneficial from the standpoint of recreational program

development, but the County still lacked a comprehensive
system for open space acquisition. It wasn't until after World
War II that the County officially created a Department of
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Recreation and began reviewing possibilities for a County wide
system of parks and public open spaces. In 1985, the County

changed

the

Recreation

Department's

name

to

what is

now

referred to as the Knox County Parks and Recreation Department
Metropolitan Planning.... Parks and Recreation..., 1990, p.5).
Currently, Knox County maintains 1,912 acres of park space.
This figure is greater than 1 acre/1,000 as earlier stated in
the

1929

figures

recommended

but is still far

standard.

short

(Metropolitan

of

the

Planning....

national

Parks

&

Recreation..., 1990, p.5). This deficiency in park acreage is
covered in more detail in the section "Existing Recreational
Deficiencies".

The

Tennessee

Valley

Authority

has

also

played

a

significant role in developing park land, not only within the
City limits, but also in Knox County. From TVA, the County has
acquired Concord Park (1947), Carl Cowan Park (1951), and
Melton Hill Park (1982) as part of their County wide open
space system and is continuing close relationships with TVA
for future land acquisition (Metropolitan Planning... Parks &
Recreation..., 1990, p.5).

Existing Recreational Deficiencies

When determining the recommended open space acreage for
any given metropolitan area, one should review set standards.
The

National

Recreation

and

Park

Association

(NRPA)

has

developed such standards that are widely accepted throughout
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the United States. By utilizing a set of national standards,

a local government: "1) can provide a source of objectives for
levels of service and distribution of parks and facilities; 2)

identify shortcomings and hence guide acquisition and facility
development programs; 3) maintain a balanced system of parks,

and provide a wide range of recreational opportunities"
(Metropolitan Planning... Parks & Recreation..., 1990, p.7).
NRPA recommends a variety of parks (Neighborhood, Community,

District, Regional) within any metropolitan area and also
recommends Linear/Greenway parks (Figure 9)

Appendix "A" gives a brief description of each park, it's
functional benefit to the community/region, and recommended

sizes. Several examples of NRPA's park classification are

evident throughout Knoxville/ and Knox County; Concord Park

(regional), Melton Hill Park (district), Fountain City Duck
Pond (community), and local school playgrounds (neighborhood).
Even though Knoxville/Knox County has a variety of park

types, they are experiencing a great deficit in overall
existing park space. When compared with other metropolitan

areas having the same approximate population and acreage, it
is evident that Knoxville/Knox County needs to address this
critical dilemma (Table 2).

In order to fully understand where the shortage of park

space

is

within

the

County, the

Metropolitan

Planning

Commission (MPC) has subdivided it into six sectors; East,
North, Northeast, Northwest, South, and Southwest. Table 3
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Parks & Recreation...,

Table 2

Knoxville Compared with Other Metropolitan Areas in 1989

Population
O

to

o
•

Knoxville/Knox Co.

328,643+

Comparable Cities

Jackson, Miss.
St. Paul, Minn.
Memphis/Shelby Co.

Population

TN.

Austin, Texas
Lincoln, Neb.*

Kansas City, MO. *
Des Moines, Iowa *
Little Rock, Ark.*

Nashville/Davidson
Milwaukee, Wis.

Richmond, Va.*

392,000
472,000
850,000
1,078,790
185,000
450,000
192,000
184,000
TN. 559,000
931,000
210,000

Park Ac.

1 Ac. of Park

2,821(a)
3,639
12,970

116
108
36

14,000(b)

60

11,313
5,264
11,700
2,912
5,388
6,604
9,617
1,899

95
35
38
66
34
85
97
111

Note; All cities include metropolitan area unless indicated
with an *.

* City only

(a) Includes 92 acres of Farragut park land; without

this acreage the ratio would be 120 persons/acre.

(b) Includes 5,335 acres in Memphis; 6,935 acres in

Shelby Co. and approx. 1,700 acres in Germantown,
Collierville, Arlington, Bartlett, Millington and
Lakeland.

(Source: Metropolitan Planning... Parks and Recreation.
1990, p.4).
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illustrates exactly where the greatest shortages exist and
what is required to meet NRPA standards.

The large deficits in the North and Northwest sectors of
the County can be attributed to the rapid growth rate these

sectors have experienced during the late 1980s and continue to
face in the 1990s. These sectors are two of the fastest

growing sections of the County (Metropolitan Planning....
Parks & Recreation..., 1990, p.14). Local government should

make this section of the County one of it's highest priorities

for future land acquisition projects. With such rapid growth,

the County could

lose it's ability to acquire greenway

easements along streams, floodplains, wetlands, sensitive
wildlife habitats, and critical linkages between existing

parks. Currently, the Town of Farragut, located within the
southwestern

section

of

the

County,

is

pursuing

a

comprehensive greenway/bikeway plan to link neighborhoods and
businesses with existing park facilities. The town zoning

codes also promote open space preservation by requiring that

a proposed development (mainly residential) maintain a given
percentage of open space for greenway and park development.
Although very fragmented, this is the basis for the low
deficit of open space seen in the southwestern sector.

The City of Knoxville is also experiencing great deficits
in existing park space. In all but one of it's subdivided
regions (north, central, east, west, northwest, south) there
exists a deficit as compared to NRPA standards (Metropolitan
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Table 3

Knox County Community Park Needs By Sector

1989

Population
Sector

fRounded)

Min. Acres
Needed to Meet

Exist

Acreage

NRPA Standards

Park Acreaae

Surplus
Or

Shortfall

(5. OA/1000 PeoDle) 1989

East

13,000

61

65

4

North

33,000

55

165

- 110

Northeast

18,000

8

90

Northwest

44,000

81

220

South

19,000

44

95

Southwest

30,000

144

150

-

82

- 139
-

51
6

Note:

Table does not include figures for the City of Knoxville.

(Source: Metropolitan Planning.
1990, p.13.)
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. Parks and Recreation...,

Planning.... Parks and Recreation..., 1990, p.10). The only
region of the city experiencing a surplus is the southern

^ due to a lower population. The two areas, within the

City limits, that are experiencing the greatest deficits are
the northern and central regions (Metropolitan Planning....
Parks and Recreation.... 1990. p.10).

In order to reduce the large deficit of overall park

space, both the City of Knoxville and Knox County should look

not only at amending it's current zoning codes as the Town of
Fa]fr"agut has done, but also at preserving larger outlying
tracts of land for regional parks. This could be worked

jointly with surrounding metropolitan areas as a multi-faceted
project. A prime example of such a project might be Knox

County and Anderson County working jointly at combining Haw
Ridge Park with Melton Hill Lake through an "water-oriented
greenway

system"

(Metropolitan

Planning....

Parks

&

Recreation..., 1990, p.15). This type of joint effort was

recommended by the Metropolitan Planning Commission in a
recent study entitled "Parks & Recreation, Summary and Issues,

1990". By preserving large tracts of rural land with urban

greenway systems now, the Knoxville/Knox County region, much
like the City of Boulder, Colorado, will be progressing
towards surrounding the entire area with a greenbelt which
will

consist

of

both

land

development

projects

and

conservation zones. This philosophy is to prevent future urban

sprawl as well as preserving the rural environment for future
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generations.

The City/County should be reducing it's deficit of urban

park space by creating more linkages to existing parks through
the development of a comprehensive greenway system throughout
both the City and County. By creating these "fingers of green"

along

existing

rights-of-ways,

floodplains,

ridgetops,

wetlands, and environmentally sensitive areas, the citizens of
Knoxville/Knox

County

will

be

able

to

travel

between

parks/open spaces and from an urban environment to a rural
environment through a protected environmental corridor.

Existing Environmental Conditions and Deficiencies

Knoxville/Knox County has a variety of topographical
features. The entire area is dominated by a series of parallel

ridges

and

valleys

(Metropolitan Planning

which

run

northeast

to

southwest

Environment..., 1990, p.13). The

highest point being House Mountain and the lowest point being
Melton Hill Lake. Approximately three-fourths of the land
within the County consists of slopes greater than 15 percent
(Metropolitan Planning... Environment..., 1990, p.14). Because
of

the

rolling

topography,

the

majority

of

all

land

development projects have been concentrated in the valleys
between these ridges.

The steep slopes along these ridges contain sensitive
soils which are extremely vulnerable to erosion (Metropolitan

Planning... Environment..., 1990, p.16). Soil erosion is one
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of the major pollutants in Knoxville/Knox County's streams.
Due to the slope's erosion potential, many of the ridges have

been protected from excessive development through limited
subdivision

ordinances.

Currently,

Knoxville/Knox

County

subdivision ordinances limit slope grades of subdivision lots
and roadways and are also reviewed on a "case-by-case" basis
(Metropolitan Planning... Environment..., 1990, p.14). Even
though ordinances exist to limit development on steep slopes,

zoning regulations are still needed to protect ridge tops and
clearing practices along steep slopes to limit erosion and
preserve ridgeside vegetation.
From

a

historical

standpoint,

the

ridges

in

Knoxville/Knox County were formed 250 million years ago when
ocean floor sedimentary rock (shale, limestone, dolomite, and
sandstone) was forced up by the movement of the Atlantic Ocean
floor

between

North

America

and

Africa

(Metropolitan

Planning... Environment..., 1990, p.15). The majority of the
ridges today are composed of dolomite, sandstone, and shale

rock while the lower valleys consist of more dissolvable
limestone bedrock (Metropolitan Planning... Environment...,
1990, p.15). Because of the dissolvability of limestone, many
underground caves, channels, sinkholes, and natural springs
are evident throughout the Knoxville/Knox County area.
Presently, Knoxville/Knox County has limited regulations
to protect these geological features from the impact of land
development (Metropolitan... Planning..., 1990, p.16). Several
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sinkholes have been filled creating local flooding problems

and water

aquifers contaminated

by allowing development

adjacent to underground cave channels and natural springs.
The Harrill Hills subdivision is a prime example of local

flooding problems. Before the subdivision was constructed, the
area relied on three caves and sinkholes for it's drainage.

After development occurred in the area runoff tripled into the

sinkholes, thus overloading the caves and resulting

in

localized flooding. In order to solve the flooding problem,
the City had to purchase many of the homes and create an open

space

system

in

order

to

revitalize

(Metropolitan Planning... Environment

the

cave

system

1990, p.25). The Ten

Mile Creek watershed is also experiencing frequent flooding
due to increased development and lack of preserved open space

within the watershed (Metropolitan

Planning... Environment

..., 1990, p.25). This entire watershed drains eventually into
a

sinkhole

system.

If

the

City/County

does

not

begin

protecting the few remaining open spaces within the watershed

(via a greenway system), they will, much like the Harrill
Hills situation, have to retrofit the deteriorated drainage
system.

An open space system would also protect Knoxville/Knox
County's rich biological resources. Being located in East
Tennessee, Knoxville/Knox County has over "3,000 species of

plants, 390 species of nesting or watering birds, 106 species
of

reptiles and

amphibians,
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and

263 species of fish"

(Metropolitan Planning... Environment..., 1990, p.68). Located
on the thin soils along the higher ridges are thick stands of
chestnut oak forests while the lower regions contain trees

such as hickory, cedar, black oak, scarlet oak and white oak

(Metropolitan

Planning....

Environment...,

1990,

p.68).

Another resource located in Knoxville/Knox County area are the

freshwater wetlands. These wetlands are critical in filtering

out urban pollutants as well as creating a natural habitat for
an abundance of wildlife and plant communities. Currently,

wetlands

are

protected

by

the

federal

government,

but

enforcing the illegal drainage and filling of these sensitive
environments is difficult.

Knoxville/Knox County's natural water system is part of

four designated waterbodies: the Upper Tennessee River Basin,
the Clinch River Basin, the French Broad River Basin, and the

Holston River Basin" (Metropolitan Planning... Environment...,

1990, p.45). From a water quality standpoint, the majority of
the existing streams and rivers are experiencing excessive

point and non—point source pollution. Point source pollution
is a pollution that can be traced back to a given source while
non-point

source

pollution

cannot

be

pinpointed

to

a

particular source but is usually a combination of several
factors. In 1984 a study. The Relationship of Urban Runoff to
Land Use and Ground Water Resources noted that:

Urban
runoff
from
commercial
and
residential land contained levels of
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copper, chroiciium, iron, zinc, cadmium,
and lead which exceeded the EPA's Safe

Drinking Water Standard or could be toxic
to aquatic life. Lead and iron levels

were consistently dangerous. In fact,
urban runoff contributed more pollution

to
Fort Loudoun
Reservoir
than
the
combined effluent from all county sewage

treatment
plants
(Metropolitan
Planning... Environment..., 1990, pp. 4849).

The Department of Health and Environment estimates that non-

point source pollution contributes 80 percent of the pollution
in Knoxville/Knox County streams.

As mentioned above, one of the main contributors to water

quality degradation is urban runoff. Runoff from parking lots,
streets, roof tops, lawns, and farmlands are all contributors

to non—point source pollution. Several streams are also being
affected by leaking sewer lines and septic tanks. A clear
indication of such non-point source pollution is the presence
of

fecal

coliform

bacteria

(Metropolitan

Planning...

Environment..., 1990, p.51). This type of pollution affects
the

overall

quality

of

both

surface

water

as

well

as

groundwater. Third Creek is an example of a local stream
experiencing high levels of coliform bacteria.
There are also several other factors contributing to the

degradation of Knoxville/Knox County's streams: Municipal
sewage contamination; removal of riparian vegetation; and
channelization

(Metropolitan

Planning....

Environment...,

1990, p.49). As well as underground sewer leakage, overloads
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and bypasses at local sewage treatment plants (usually located
on

minor streams) can

quality.

The

loss

damage the existing stream's water

of

riparian

vegetation

and

stream

channelization also allow pollutants to directly enter the
stream while at the same time increasing stream temperature
(thermal pollution) and downstream flooding. In Knoxville,
First Creek has been channelized to reduce flooding to the
adjacent properties. The City and the County should consider

greenway development as an alternative method to this type of
flood control.

The rural landscape surrounding Knoxville/Knox County
should also be protected, not only for it's scenic value and

economic benefits, but for it's value in controlling urban
sprawl. "The amount of actively farmed or grazed land in Knox
County declined from 217,750 acres in 1950 to 108,490 acres in
1982" (Metropolitan Planning.... Environment..., 1990, p.19).
The

majority

of

this

loss

has

occurred

in

western

Knoxville/Knox County due to it's abundance of pre-development
farmland and high rate of land development during the 1980s.
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CHAPTER V

EXISTING CITY/COUNTY REGULATIONS AND RECOMMENDATIONS

Existing Floodplain Ordinances

In order to understand floodplain ordinances, one must
first understand the limits and elements which define an

existing floodplain. The floodplain, as defined by the Federal
Emergency

Management

Agency (FEMA),

consists

of

both

a

floodway and floodfringe zone (Figure 10).

The floodway, or "regulatory floodway", evolved from work

by the U.S. Army Corps of Engineers and TVA in order to
address the needs of communities throughout the United States.
It is based on the idea that the floodway is designed to carry

the majority of the floodwaters or continuous stream flow.
Each community defines it's own limits to the floodway zone.

Knox County defines the floodway as "the natural channel and

the portion of the floodplain along the channel that must be
retained solely for the passage of flood waters to prevent an
undue increase in flood heights" (Knoxville-Knox County...

Zoning Ordinance Provisions..., 1991, p.l)• The floodfringe is
the remaining land area outside of the floodway but within the
floodplain. Currently, both the City of Knoxville and Knox

County, utilize FEMA study data in order to delineate both the
floodway and floodfringe boundaries. FEMA recommends that the
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"channel of the stream and any adjacent floodplain areas be

kept free of encroachment in order that the 100-year flood may
be carried without increases in flood heights. The floodways

were

computed

by

setting

encroachments

in

the

stream

overbanks; testing these with the backwater program, adjusting
and

retesting

them

until

an

allowable

increase

in

the

regulatory flood elevation (1 foot in Knoxville) was reached.
The city and county have computed this defined floodway along

all major streams within the Knoxville/Knox County area"
(FEMA. Flood Insurance ..., 1991, p.16).

Today, the Knoxville/Knox County use the 500-year flood
elevation (a flood having a two-tenths of one percent chance
of occurring in any given year (Knoxville-Knox County...

Floodway Zoning..., 1991, p.l) as a base in determining the
limits of the floodplain. By using the 500-year level as

opposed to the 100-year flood elevation, the planning agencies
are designating more land area for flood protection. This is
more stringent than several other communities across the
nation

which

use the 100-year

elevation

as a

basis for

floodplain delineation.

Even though the 500-year flood elevation determines the
floodplain limits, the permitted uses within both the floodway

and floodfringe can be detrimental to the floodplain and it's
natural

processes.

The

current

regulations

permit

the

following uses within the floodway subject to approval by the
Knoxville or Knox County Engineer. The regulations read as
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follows;

A. Adjacent to Agricultural, Residential,
and Estate Zones:

1. Agriculture uses including crop,
nursery stock, and tree farming, truck
gardening, livestock grazing and other
agricultural uses which are of the
same or a closely similar nature.
2. Railroads, streets, bridges, and

public utility wire and pipe lines for

transmission and local distribution
purposes.

3. Public parks and playgrounds, and
outdoor private clubs including but
not limited to country clubs, swimming
clubs and tennis clubs, provided that

no principal building is located in

the floodway.

4. Recreational camp, camp grounds, and

camp trailer parks, provided that

restroom facilities shall be located

and constructed in accordance with the

Health Dept. requirements.
5. Commercial excavation of natural

materials and improvements of a stream
channel.

6. Other similar uses accessory to those

permitted in the adjoining districts

subject to Planning Commission

approval as a Use Permitted on Review.

B. Adjacent to Commercial and Shopping
Center Zones:

1. Any of the above permitted uses.
2. Archery range, drive-in theaters,
miniature golf courses, and golf
driving ranges.

3. Marina, boat launching ramp, boat
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rental, boat sales provided that no
principal building is located in the
floodway. All structures related to
such uses must be designed and
constructed to withstand without

damage the flood conditions at the
site.

4. Loading and unloading areas, parking
lots, used car lots.

5. Other similar uses accessory to those

permitted in the adjoining district
subject to Planning Commission
approval as a Use Permitted on Review.

C. Adjacent to an Industrial Zone:
1. Agriculture uses including crop,
nursery stock, and tree farming, truck
gardening, livestock grazing, and
other agriculture uses which are of
the same or closely similar nature.
2. Storage yards for equipment and
material not subject to major damage
by flood, provided such use is
accessory to a use permitted in an
adjoining district.
3. Parking lots.
4. Railroads, streets, bridges, and
utility lines.
5. Other similar uses accessory to those
permitted in the adjoining district
subject to Planning Commission
approval as a Use Permitted on Review
(Knoxville-Knox.... Zoning.... 1990.
pp.185-187).

As

mentioned

previously,

Knoxville/Knox

County

has

divided the floodplain into two distinct land uses; floodway
and floodfringe. The regulations controlling the development
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within the floodfringe are as follows;

A. No building or structure shall be
erected and no existing building or
structure shall be extended or moved

unless the main floor of said building
or structure is placed one foot above
the elevation subject to flood. No
basement floor or other floor shall be
constructed below or at a lower
elevation than the main floor.

Foundations of all

structures shall

be designed and constructed to
withstand flood conditions at the
site.

B. Land may be filled within these
floodway fringe areas provided such
fill extends twenty-five feet beyond
the limits of any structure erected
thereon.

C. Any structure proposed to be located
outside the Floodway Zone but within

one hundred feet of any main drainage

channel or stream, must be approved by
the Knox County Engineer. The Knox

County Engineer shall determine on the
basis of the area of the watershed and

the probable runoff the openings

needed for the stream in order to

assure adequate space for the flow of
floodwater, provided, however, no

building shall be permitted within ten

feet of the top of the bank of any

stream (Knoxville-Knox.... Zoning....
1990. p.38).

Currently, the Metropolitan Planning Commission (MFC) has
recommended amendments to both the floodway and floodfringe
zones

as

of

February

recommendations

call

25,

for

a

1992

(Carberry,

protective

1992).

vegetative

These
buffer

surrounding the floodway in order to prevent the run-off of

pesticides (primarily from agricultural and residential uses),
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livestock wastes, erosion, and parking lot pollution. The MFC

is also requesting that both County and City governments

"provide trees, other vegetation, and/or rough grading to
property owners in order to build a buffer zone along floodway
edges". As of November, 1992, MFC's recommendations have not
been approved but are still being amended (Carberry, 1992).
The floodfringe area has also been reviewed by MFC and

the following amendments are being recommended to the City
Council for consideration:

1). Any structure proposed to be located
within one hundred feet of any main

drainage channel, stream, or sinkhole
must be approved by the appropriate
Department of Engineering and the

Arborist, with consideration given to
placement of vegetative buffers;

2). No building shall be permitted within
ten (10) feet of the buffer before
the top of the bank of any stream.

As

with

the

floodway

recommendations,

the

floodfringe

recommendations have yet to be approved as of November, 1992.

Knoxville/Knox

County

floodway

regulations

also

demonstrate a reduction in present/future water quality and

flora/fauna habitat preservation. Any alterations to the
existing floodway are subject to permitting by the Army Corps

of

Engineers

through

Sec.404

and

the

Tennessee

Valley

Authority (LaCara, 1992). Even though permitting is required,
based solely on the project's flood hazard potential, the
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existing regulations governing the floodway still allow for
the

"coininercial

excavation

of

natural

materials

and

improvements of a stream channel". Currently, "improvements to
a stream channel" would incorporate stream channelization and

rip-rap replacement for riparian vegetation. Both the County
and City Engineering Departments should pursue environmentally
sensitive measures concerning flood control such as creating
buffer zones around stream channels and riparian vegetation

preservation. As documented earlier, the preservation of
riparian vegetation as opposed to stream channelization can
help decrease a community's flooding potential as well as
provide a natural filter for water pollutants.
As well as allowing stream channelization within the

floodway

zone, the

current regulations

also

permit the

development of many impervious surfaces i.e., private clubs,

country clubs, swimming pools, drive-in theaters, miniature
golf courses, loading/unloading areas, parking lots, and used
car lots (Knoxville-Knox... Zoning..., 1990, pp.185-187). By

allowing

the

development

of

these

impervious

surfaces,

flooding of the floodfringe zone is increased. The area's

water

quality

also

experiences

degradation

by

allowing

pollutants to enter the stream channel. Even though amendments
are being considered for buffers surrounding the floodway,

Knoxville/Knox County should restrict any increases in the
amount of

impervious surfaces either

floodfringe zones.
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in the floodway

or

The current regulations also allow golf driving ranges
within the floodway zone. If permitting this type of use, they
should only allow such development within existing open areas
and prohibit the removal of riparian vegetation for such a
use. Regulations might also require developers to submit an

"existing conditions" or "vegetation inventory map" in order
to regulate the amount of vegetation being removed for any

given development. Fulton County, Georgia currently utilizes
such a technique in order to preserve trees both inside and

outside of the floodplain (House, 1992).
Regulations

concerning

the

development

within

the

floodfringe zone should also be more stringent. Presently, the
City of Raleigh, North Carolina has developed a greenway or
open space zone as a means of protecting the floodplain. As

mentioned earlier, if development occurs adjacent to any
greenway corridor, the developer is required to dedicate an
easement to the City for the future development of a greenway.

The width of the easement varies depending on the stream order
(Raleigh Parks... Capital Area..., 1989, p.2).
There

are

some

alternative

measures

to

floodplain

protection. In 1975, the President commissioned a task force
(The

Interagency Task

prepare

for

Floodplain

the

Force

Congress

Management

(A

a

on

Floodplain

Unified

Status

Management)

National

Report...

Program

L.R.

to
for

Johnston

Associates..., 1989. p.1-1). Chaired by the Federal Emergency
Management Agency, the following agencies were contacted for
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their

expertise

in

floodplain

management;

Environmental

Protection Agency, Tennessee Valley Authority, Departments of

Agriculture,

Army,

Commerce,

Energy,

Housing

and

Urban

Development, Interior, and Transportation (A Status Report...
L.R. Johnston Associates, 1989, p.iv). All the agencies listed

above

agreed

that

local

governments

should

consider

alternative measures, i.e. greenway systems, to watershed

management

and

flood

control

as

opposed

to

more

costly

measures such as stream channelization and stream rerouting.

Their

report,

as

well as The President's

Commission

on

Americans Outdoors, 1987, concluded that floodplains, surface
waters, and wetlands should be preserved from development and

alteration (Appendix F) (A Status Report... L.R. Johnston
Associates...,

1989,

p.2-1).

The

task

force

strongly

recommends the preservation of such sensitive areas through
the development of a comprehensive open space or greenway

system (A Status Report... L.R. Johnston Associates..., 1989,
p.15-16). They recommend developing the greenway system by
creating a tax incentive program for citizens that agree not
to develop floodplain acreage which they own. In order to

successfully secure the land from future development, local
jurisdictions

should

establish

conservation

easements

surrounding floodplain land.

One of the greatest concerns affecting local governments

that do restrict floodplain development is the "taking" issue.

Many citizens have challenged local governments concerning the
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loss

of

economic

value

due

to

floodplain

development

restrictions. Many state courts have upheld strict regulations

on development within the floodway. "No court has apparently
held that such regulations are a taking" (A Status Report...
L.R. Johnston Associates..., 1989, p.10-9). When floodfringe

regulations have been contested during the last decade, courts
have upheld open space regulations as well (A Status Report...
L.R. Johnston Associates..., 1989, p. 10-9). Courts are now

realizing the value that floodplains and wetlands have on a
local community and the need for their preservation.

Knoxville/Knox

County

should

begin

increasing

restrictions on all development within both the floodway and

floodfringe zones. This includes not only buildings but also

parking lots, storage areas, and stream channel alterations.
The future amendments to the regulations concerning these

zones should, at a minimum, require vegetative buffers and
restrictions on riparian vegetation removal. They should also
consider an Open Space Overlay Zoning in order to cover the
entire floodplain for greenway development.

Existing Storm Drainage Ordinances

One of the greatest contributors to the pollution of both
Knoxville and Knox County's streams is stormwater runoff.

According

to

calculations

Harrisburg,

the
in

Natural

cities

Pennsylvania

like

Resource

Baltimore,

revealed
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Defense

that

Council,

Maryland

"the

amount

and

of

pollution stemming from stormwater runoff is often greater
than the pollution from factories

and

sewage treatment

facilities" (Salvesen, 1991, p.36).

As

well

as

urban

runoff

affecting

water

quality,

stormwater runoff from agricultural lands should also be

considered. Agricultural runoff consists of fertilizers,
pesticides, manure, and sediments. It is considered one of the
largest components of non-point source pollution in the United
States (Salvesen, 1991, p.36). Water quality can also be

affected by "suburban runoff" consisting of pesticides from
lawns and sediments from construction sites.

Throughout the United States, local governments are

approaching stormwater runoff on a site by site basis. One of
the most common approaches is requiring developers to build

"dry" or "detention" ponds on-site in order to collect
stormwater runoff thus reducing the flooding potential to

adjacent properties. The size of the pond is proportional to
the

difference

between

the

pre-development

and

post-

development storm flows. One of the strongest arguments

against the construction of dry, or detention ponds, is that
they filter out only a minimum amount of pollutants associated
with stormwater runoff and have little affect on reducing

flood peaks to downstream properties.

The

total

volume

of

discharge

from

a

basin during a storm is the same as the

inflow, but the discharge comes out with

a later, lower peak and a much longer
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trailing

different

flow.

When

the

tributaries

join

flows

from

downstream,

there is nothing to prevent their volumes
from combining to produce peak rates

greater than pre-development peaks, and
even greater than the developed watershed
would have experienced without the basins

(Ferguson, 1991, p.76).

Yearly maintenance is also ignored as the ponds begin
infilling with runoff sediments thus preventing the ponds to
function properly. Many communities are now considering the
use of natural or developed regional wetlands to hold and

"cleanse stormwater" as opposed to individual site detention
ponds (Salvesen, 1991, p.36).
The EPA has taken stormwater runoff pollution as one of

the major issues facing metropolitan communities. Because of
it's high priority, they have issued new regulations for
communities with a population larger than 100,000 to design
and construct stormwater quality management facilities (Jones,

1990, p.57). The regulations are contained in the National
Pollutant Discharge Elimination Systems report (Jones, 1990,

p.57). Stormwater quality management facilities include the
construction

conducted

by

of

wetlands for

state/local

pollutant removal.

governments

and

Research

universities

indicates that "prolonged stormwater retention times (24-hours

or longer) can reduce the concentrations of total suspended
solids (TSS), total phosphorus, and selected metals by 60 to

80 percent" (Jones, 1990, p.57). The following is a compiled
list of frequent stream pollutants and their reduction
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percentages

associated

with

wetland

or

retention

pond

construction:

Total Suspended Solids
Total Phosphorus
Nitrogen
Organic Matter

50
10
10
20

to
to
to
to

70%
20%
20%
40%

Lead
Zinc

"75 to 90%
30 to 60%

Bacteria
(LaCara, 1991).

50 to 90%

Hydrocarbons

50 to 70%

In order to increase the filtration rate and efficiency of
detention facilities, it is recoininended that the runoff be

routed through a series of wet detention facilities (Jones,
1990, p.57).

A prime example of a community which has had great
success with an integrated approach to stormwater management
and the use of wetlands, is Fort Collins, Colorado. Nonstructural measures have

been

utilized to

increase

water

quality and provide the City with a riparian corridor of open
space

for

wildlife

habitat

conservation

and

greenway

development (Horak, 1988, p.79). The City encourages nonstructural means as a way of controlling stormwater runoff.
These

non-structural

features

include

preserving

natural

drainageways, man-made lakes, and grass-lined open channels.
The City currently spends only 6% of the capital budget on
structural features (storm sewers, culverts, and concrete-

lined channels) to manage stormwater runoff. The City has also

divided it's corporate limits into Utility Districts and
76

assesses utility fees to help fund stormwater management
projects.

Currently, Knoxville/Knox County's ordinances require
stormwater detention ponds for all commercial/industrial sites
of one acre or larger, multi-family residential sites of two

acres or larger, and single family residential sites of five
acres

or

larger.

Ponds

are

designed

using

the

Soil

Conservation Service TR-55 method and are to be based on a 10-

year 24-hour SCS type II storm (LaCara, 1991). The performance
standard requires that the post-development 10-yr peak flow be
no greater than the pre-development 10-yr peak flow.

Even though this approach is an acceptable means of

reducing the flooding potential to adjacent properties, the
county

should

begin

researching

stormwater

management

alternatives for the reduction of both floodwaters and non-

point source pollution. With more stringent EPA regulations on
urban water quality, Knoxville/Knox County will be required to
both control and manage non-point source pollution. From the

standpoint of non-point source pollution, it has been pointed
out in several studies that the highest concentration of
pollutants are in the "first flush" of a storm (Jones, 1990,

p.58). In order to effectively filter out a majority of the
non-point source pollutants associated with the "first flush",
a series of ponds should be constructed (Jones, 1990, p.58).
For both the City of Knoxville and Knox County to meet

future

EPA

regulations, they
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should

abandon the

current

piecemeal approach and develop a comprehensive system of
wetlands, both natural and manmade. Much like the City of Fort
Collins, Colorado, Utility or Watershed Districts should be
created as a means for funding the development of wetland

systems. They should also encourage developers to use nonstructural measures to control stormwater runoff for both the
economic and environmental benefits.

Existing Open Space Districts

One advantage that Knoxville/Knox County has over other

jurisdictions, is the provision for an Open Space District
within it's current regulations. The district was established
to:

provide areas in which the principal use
of

the

land

is

devoted

to

open

space

and/or the preservation and protection of
park and recreation lands, wilderness
areas, beach, and shoreline areas, scenic

routes,

historical
watersheds

wild

and

and

and

scenic

archeological

water

supply

rivers,

sites,
areas,

hiking, cycling and equestrian trails and
fish and wildlife and their habitats

(Knoxville-Knox....

Zoning....

1986.

p.32).

With this being the basis for creating the district, they
should use this regulation to establish the foundation for
creating a county-wide greenway system.

Currently, the majority of property located
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within

Knoxville/Knox County's Open Space District (OS), can be
attributed to the Open Space Land Act of 1976. This Act was

created to give property owners a reduction in property tax as
long as the land was preserved as open space. Today, over a
thousand acres are being preserved in both Knoxville and Knox

County as "open space" since the origination of this act
(Carberry, 1992).

Even though the total acreage of open space continues to

grow, the district does not prevent the land owner from
developing the open space at a later date. Local governments
should use this regulation as an opportunity to preserve the

open space for long term gains, not short term. Raleigh, North
Carolina has developed a similar system, but is using it as an

opportunity to gain easements on properties in question. By
gaining the proper easement, the City and County could then
control the future development within the easement.

Knoxville/Knox County should also look at conservation
easements as a means of controlling open space. A conservation
easement can be utilized to protect scenic and historic sites

as well as protect environmentally sensitive land. Because of
the area's diversified topography, conservation easements
should be used to protect the existing ridges, steep slopes,

wetlands, sinkholes, and floodplains. Many of these unique and

environmentally sensitive landscapes are listed in Appendix B.
By gaining easements on properties in question, the land can

then be preserved as open space for future citizens to enjoy.
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Existing Landscape Ordinances

In

order

to

create

a

successful

greenway

system,

Knoxville/Knox County must also establish a strong Landscape
Ordinance

for

both

the

protection

and

development

of

vegetative stands. Presently, Knox County does not have a

comprehensive

Landscape

Ordinance.

The

current

City

regulations stipulate certain minimum requirements for parking
lot

design,

buffer

zone

establishment,

sight

distance

maintenance, and tree protection procedures.
There are two different ordinances which currently govern

landscape standards within Knoxville: 1). General Landscape
Ordinance 5.80; 2) Tree Protection Ordinance. The following
are recommendations to both of these ordinances as well as

proposals for additional ordinances.
General Landscape Ordinance 5.80:

From the standpoint of greenway development, the current

landscape ordinance does not address the complete preservation
of existing buffers and riparian vegetation. The ordinance
states: "a site shall retain and/or provide trees on the

subject property to the extent of eight trees per acre"
(Carberry, Landscape Ordinance, 1992, p.189). It does not
specify

where

these

trees

are

to

be

located

or

the

preservation of existing tree masses. It only requires that
developer maintain a minimum of eight trees per acre at any
location selected by the developer. The City and County should
enact a distinct ordinance which specifies where vegetation
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shall be preserved. These preserved areas would include stream
banks, steep slopes, wetlands, and existing land use buffers.

The City/County should also regulate the removal of
selected trees or plant communities. The City of Atlanta, has

a model landscape ordinance which requires, at time of site

plan

approval, an "existing

conditions" document

which

describes existing topography, drainage patterns, and tree

coverage. From this document, the City is able to regulate the

preservation of existing tree stands as they relate to the
proposed development. They are also able to work with the
applicant in developing alternative site plans in order to

reduce

any economic hardships that the

applicant might

experience. Currently, Knoxville requires minor alterations to
the "arrangement of buildings and other elements of a proposed

development in order to achieve the maximum retention of
trees", but follows the requirement by stating; "it may not

require an alteration which will result in a significant added
expenditure to the applicant or a decrease in the number of
units or bulk of structures permitted" (Carberry, Landscape

Ordinance, 1992, p. 189). The City should remove this "loop
hole" and
alternative

work

with

applicants

solutions,

i.e.,

in

developing

cluster

meaningful

development,

bonus

zoning, conditional zoning, for the preservation of existing
vegetation.

From a buffering standpoint, the City does not require a

extensive vegetative buffer between competing land uses i.e.
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Industrial vs. Residential, but only requires a 25-foot wide
landscape strip planted as follows:

A. Two rows of trees, planted eight feet
on center along the entire length of

the buffer. No more than 50% of the

required trees may be deciduous. At
the time of planting, deciduous trees
must be at least 2" in diameter as

measured using the standards of the
American Association of Nurserymen;
and coniferous trees must be at least

5' in height;
B. Shrubs, 18 inches high, planted to
attain a coverage of at least 60% of
the buffer area within 2 years.

(Carberry, Landscape Ordinance, 1992,
p.192).

In order to establish a greenway system, it is recommended

that buffer strips maintain

a

minimum

width

of 50 feet

(Shiller, 1991, p.l). This width is based on a buffer's
ability to filter out pollutants, increase wildlife movement,

and provide for the preservation of wildlife and vegetative
habitats.

Tree Protection Ordinance:

The purpose of this ordinance is to:

encourage

the

conservation,

protection, and management of trees on

public

property

within

the

City

of

Knoxville because of the unique benefits

they provide the community in assisting

the natural control of solar heat, soil

conservation,

flood

citizens

relief

pollution

and

with

noise;

control,

in

from

air

providing

aesthetic

degradation of the man-made environment;
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and in helping increase the economic
appeal of a community (Knoxville Tree
Ordinance, 1991, p.2).

With this being the basis for the ordinance, it should

promote the preservation of riparian vegetation and existing
tree

stands,

instead,

much

like

the

existing

landscape

ordinance, it requires the protection of only eight trees per
acre. The ordinance should abandon the eight tree per acre

approach and specify which trees should be preserved on a site
by site basis. This too could be implemented by requiring an
"existing

vegetation plan", as required

in the City of

Atlanta. As well as requiring a plan, the City Arborist should
also visit the site and require the preservation of particular

species based upon size, location, or uniqueness.
The Atlanta ordinance also requires replacement trees for

any existing trees which must be removed. The ordinance
specifies a "unit" value for an existing tree which is based
on height and trunk diameter. For every tree removed from the
site during construction, a replacement tree or trees are

required. The "unit values" of the replacement trees must be

equal or greater than the values associated with the trees
removed (House, 1992).

The current Tree Protection Ordinance, enacted in 1977,
has

additional

flaws

as

well.

Under

section

five,

"Land

Development and Construction", it requires only six trees be
retained

on

site for

all

new
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construction

or subdivision

approval. This figure is extremely low if the intent is to
"control solar heat, reduce air/noise pollution, provide a
haven for wildlife, and reduce soil erosion". The ordinance

should require the preservation of mass tree groupings as
opposed to

individual tree

protection. "Perhaps equally

important, qualified professionals such as urban foresters and
landscape architects, should be involved with development
teams so that these considerations are recognized early in the

process.

Educational

workshops

for

builders/developers,

focusing on ecological approaches to design, could also be
valuable" (Rogers, 1992).

The

existing

Tree

Protection

Ordinance

promotes

individual tree protection instead of habitat preservation. In

order for the City/County to develop a greenway system, it
must regulate the preservation of existing habitats or plant
communities and

not individual tree species. This can be

accomplished through the review of development plans on a site
by site basis. Each site must be evaluated as to it's existing
characteristics and regulated accordingly.
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CHAPTER

VI

ADDITIONAL REGULATORY RECOMMENDATIONS

Stormwater Management Districts

There are several additional regulatory measures that the

City/County should be reviewing in order to develop a greenway

system. An effective measure utilized

by several other

jurisdictions throughout the United States with similar
characteristics as this area, is the creation of Stormwater

Management Districts (SWMD). Developed primarily as a means
for flood control, the districts can also protect natural

resources (floodplains, wetlands, sinkholes, erodible soils)
and generate funding for the acquisition of sensitive land
areas.

The first step in creating SWMD's is to divide the entire
County into separate watersheds based upon existing drainage
divides. By utilizing Knox County's Geographic Information

System, the City/County can then be divided into well-defined
watershed

districts

distinct and

with

enforceable

street

patterns

boundary

lines.

being

The

used

as

City/County

should also conduct a detailed study along each watershed

boundary line to determine if additional properties located
outside of this line might be discharging stormwater runoff
into neighboring watershed districts.
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After

Knoxville

the

or

delineation

Knox

of

County

watershed

can

then

boundary

separately

lines,

regulate

development within individual watersheds based upon the soil
characteristics,

drainage

patterns,

and

open

space

deficiencies. This type of regulation has been very effective
for the City of Raleigh, North Carolina. Within each watershed
district are regulations controlling buffer widths adjacent to
detention ponds , removal of existing riparian vegetation, and
building/parking lot setbacks from existing stream banks.

Every district would eventually

have

it's own distinct

regulations based upon each watershed's unique character.
The

districts

are

set

up,

not

only

for

stormwater

management and regulating development impacts to natural

systems, but also as a means of producing revenue for land
acquisition measures within each watershed district. The funds
could be generated from a "stormwater utility" fee which can
be assessed to all individual property owners (commercial, and

residential) within each watershed district. The establishment
of

stormwater

utilities

is

a

concept

which

has

proven

successful in the western and midwestern United States over

the past 15 years and is currently emerging in the southeast.
The

funding

management

is

created

utility",

much

by

establishing

the

same

as

a

"stormwater

sanitary

sewer,

electric, and gas utilities. Billing for such a system can be
conducted by either a separate stormwater utility fee sent to
each individual property owner or simply adding the fee to
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monthly K.U.B. billing statements. The basis for assessing a
utility fee is that the property owner is charged for the

runoff potential of the individual site, thus encouraging a
developer to decrease the amount of impervious surfaces.
The end result is that the City and County will be

generating funds for future land acquisition as well as having
greater control over stormwater management practices within
the watershed. Knoxville/Knox County should also consult with

the following jurisdictions which have utilized Stormwater

Management Districts successfully as well as implemented
extensive

land

acquisition

programs

through

utility

fee

billing: Raleigh, North Carolina; Sarasota County, Florida;
Hillsborough County, Florida; Ocala, Florida; Tallahassee,
Florida.

Transfer Development Rights

As pointed out earlier, Knoxville/Knox County should also
protect their diminishing rural landscape. Over 100,000 acres
of farmland have been lost since 1950 (Metropolitan Planning
... Environment..., 1990, p.41). Through utilizing Transfer

Development Rights (TDR), the county can begin preserving the
rural landscape from future urban sprawl. By using this
technique, a landowner can sell the development rights of
his/her property to other landowners whose property can

support an increase in density thus preserving the original
property for open space or agricultural purposes (Mantell et
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al., Creating Successful Communities, 1990, p.199). The strong

advantage to utilizing TDR's is that the cost of land
preservation is "absorbed by the property owner who purchases
the development rights" (Mantell et al.. Creating Successful
Communities, 1990, p.200). In some situations, the local

jurisdiction will purchase the development rights themselves
in order to prevent higher density development at a different
locality.

Even though this technigue costs the local jurisdiction
very little in public funds, it does require an enormous
amount of preplanning which can be extremely complex in both
setting up and administering. The jurisdiction must target

areas for preservation as well as areas which can sustain
higher density development. When considering TDRs, local
jurisdiction must:

1) See that the program is structured so

that it is easy for agricultural
landowners, developer, title lawyers,
real estate agents, and bankers to
understand it and work with it;

2) Give strong incentives for
agricultural landowners to sell TDRs,
rather than develop at the permitted
density (e.g., by substantial
downzoning in the sending areas);

3) Understand that neighboring landowners
in the receiving area must also
tolerate the increased densities in
these areas;

4) Not undermine the program by granting
variances or rezoning request for

higher densities in the receiving
area.
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5) Must ensure that developers can obtain

increased density after purchasing
development rights without prolonged
delays. The local government must not
undermine the program by denying
increased density due to opposition

from neighboring landowners.

(Mantell et al.. Creating Successful
Communities. 1990. pp. 12-13).

Other government agencies that are experiencing less
demand for the development of prime agriculture land, simply

enforce agriculture zoning as a means of preservation. This is
the current tool the City and County are utilizing to protect

it's rural landscape. They should abandon this approach and

begin utilizing a combination of conservation easements,
TDR's,

open

space

overlay

zones,

and

even

compensable

regulations. Even though the use of TDR's as a method for
controlling urban sprawl has had limited success in other
jurisdictions

across

the

United

States

(Kenney,

1992),

Knoxville/Knox County should still utilize it in conjunction
with

other

methods

as

a

successful

tool

for

preserving

rural/urban open space.

"Compensable regulation" is a technique that lies between
conservation zoning, which may be too confiscatory, and public
acquisition, which may be too costly" (Sargent, 1991, p.98).
By employing this technique, both the City and County can

protect the use of the agricultural land as open space, but
will have to compensate the owner for any drop in land value

which might be attributed to this regulation. The land will
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also rexnain in private ownership, thus yielding tax revenue to

the City/County and requiring no expenditure for maintenance

(Sargent, 1991, p.98). Compensation to the landowner will not
take place until the land has been sold and at that time the
City/County will pay only the difference between the sale

price and the guaranteed price. Sargent, points out that this
land protection technique is "not suitable for protecting an
entire

rural

area,

but

suitable

for

special

valued

and

designated scenic areas (Sargent, 1991, p.98).

Open Space Overlav Zoning

Another option available to Knoxville/Knox County is the
development of an "Open Space Overlay Zone", much like the
current Historic Overlay Zone within the City of Knoxville's

zoning codes. From reviewing existing land uses and their
impacts within the floodplains, it is evident that both the

City and County should begin deterring development within both
the floodway and floodfringe areas. One way to decrease the
amount of future development within these zones is through the

enactment of an Open Space Overlay Zone. This overlay would
cover

all existing floodplains,

wetlands, sinkholes,

and

erodible slopes. Currently, both the City of Knoxville and

Knox County have Open Space Zones, but as mentioned earlier,
these zones do not correspond to environmentally sensitive
areas such as wetlands, slopes, floodplains, and sinkholes.
One of the strongest bases for creating an Open Space
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Overlay Zone is that it protects lands which are frequently
flooded or wet in nature. By reviewing the soil survey for

Knox County, the following soils are delineated as ones that
are frequently flooded or wet in nature:

- Emory silt loam, undulating
phase

- Greendale silt loam, undulating
phase

- Leadville and Whitesburg silt
loam, undulating phases
- Lindside silt loam
- Melvin silt loam

The Soil Conservation Service recommends that these soil types
remain in their natural state in order to help reduce erosion

and increase filtration rate of impurities associated with
stormwater runoff.

Knoxville/Knox County should adopt these soils as part of
the basis for creating the delineation boundary of the Open

Space Overlay Zone. All properties, with the above soil types,
(predominately floodplain soils) should be considered as part
of this new overlay zone. Soil borings may also be required

for all building permits associated with any properties in
question or for any properties located within 50 feet of these
defined soils (LaCara, 1991). The County should also look at
extending the Open Space Overlay Zone to include all land area
within the 500 year floodplain.
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Planned Unit Development/ Cluster Home Development

The key to developing a greenway system is protecting
existing open space from development pressures. One way to

preserve open space as well as encourage economic growth is
through a concept known as Planned Unit Developments, or
PUD'S.

"The

concept

of

planned

unit

developments

is

residential development by means of a flexible but unitary
plan which integrates housing types, circulation systems, some
non-residential facilities, and clusters dwellings for the

conservation of open spaces and natural features" (National

Association..., 1982, p.107). By clustering development in

higher densities on the best suited portions of the site, open

space is increased as opposed to conventional subdivision
layout

which

promotes

"low-density

sprawl".

Clustering

techniques typically "do not increase overall development
density, but simply rearrange development to preserve open

space and improve site design" (Mantell et al., Creating
Successful Communities, 1990, p.181). Density per acreage will
increase

in

portions

of

the

P.U.D,

but

the

overall

"development" or project density will typically remain the
same as conventional design layouts. There are also several
benefits associated with clustering development into PUD's:

1) Limiting encroachment of development
in and adjacent to environmentally
sensitive areas;

2) Reducing the amount of open land

disturbed by development, thereby
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encouraging the preservation of
agriculture lands, woodlands, and open
landscapes;

3) Reducing the amount of roads and
utility lines needed for new

development, which can reduce the cost
of housing and public services
(Mantell et al.. Creating Successful
Communities, 1989, p.181).

Successful PUD'S are based on earlier, 1960s, concepts of

land development practices. These concepts focus on the need

for a complete environmental analysis of the site as reflected
through the writings of Ian McHarg. By designing a PUD based
on a site's environmental constraints (steep slopes, wetlands,

floodplains, mature forest stands, soil erodibility, wildlife
habitats) the project will preserve vast amounts of open
space.

From

an

economic

standpoint, "homes

in

cluster

developments with permanent open space appreciate more than

comparable

homes

on

conventional

lots"

(Bradford,

Appreciating..., 1991, p.74). Studies conducted on several
communities

in

the

Northeast

revealed

that

homes

within

clustered developments appreciated in value at least 5 percent

higher than homes in conventional subdivisions (Bradford,
Appreciating

, 1991, p.74). By clustering developments on

suitable portions of the site, the developer, or in some
situations the local jurisdiction, can reduce infrastructure
costs

associated

with

the

development

of

roadways

and

utilities. The developer is also given the opportunity to
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construct the project in phases, thus being able to respond to
current economic conditions.

The strongest disadvantage to cluster development, is

that open space is often preserved in small separate pieces,
not necessarily linked to a comprehensive open space system.

The City/County should work with the developer during the
preliminary stages of development to insure that open spaces
are linked to create a network. This network should also be

evaluated as to it's potential for linkage with adjoining
properties or the City/County greenway master plan.
Knoxville/Knox County should encourage the development of
PUDs as opposed to conventional subdivision layout. They
should

stress

developer,

as

city/County

the

economic

well

would

as

gain.

benefits

the

that

occur

environmental

Even

during

the

for

the

benefits

the

conventional

subdivision approval process, they should require a percentage
of the site to remain in a network of "open spaces". The Town

of Farragut is currently pursuing this type of approach in
order

to

protect

open

space

within

newly

proposed

developments.

Knoxville/Knox County planners should also encourage, if
not regulate, a reduction in the square footage of impervious
surfaces within PUDs. Even though PUDs increase units per acre

in selected portions of the development and allow for higher
open space acreage, the total amount of impervious surface per
acre should also be regulated (Rogers, 1992). By offering
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incentives to the builder/developer, as seen earlier in the
watershed district section, PUDs will not only increase units

per acre but can also decrease impervious surface area per
acre. With a reduction in impervious surface areas and an

increase in open space preservation, the development of a

comprehensive

City/County

greenway

will

require

fewer

easements and land acquisition measures.

Conditional Use/Bonus Zoning

Knoxville/Knox County should also consider employing
Bonus Zoning regulations as well as encouraging developers to

utilize existing Conditional Use regulations. By utilizing and

encouraging these techniques, the City/County will be creating
economic benefits for both the developer and themselves. As

well as creating economic benefits, the City/County will also
be securing additional open space for greenway development.
With Conditional Use Zoning, a developer is allowed to

develop the site

at a different land

use category than

originally zoned. This change in zoning is based on agreed
upon local government conditions attached to the development.
In

the

City

of

Raleigh,

North

Carolina,

this

type

of

regulation is used quite frequently to gain access to critical
open space. Conditions are usually attached to the project
requiring that a percentage of open space be dedicated to the

local government. Both Knoxville and Knox County are using
Conditional Use Zoning in regulating land uses (Kenney, 1992)
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but not to the extent that high percentages of open space are

being preserved. Knoxville/Knox County should utilize this
current regulation in terms of protecting urban open space as
well as the large amounts of remaining rural landscape. By

working with proposed industrial, commercial, and residential
developments, the City/County could begin creating a greenway
network

composed

of

both

land

development

projects

and

conservation zones. The City/County should also review open

space within existing developments for potential Conditional
Use clauses which could be attached to future phases within
the development.

As successfully utilized in Raleigh, North Carolina,
Bonus Zoning is another method that Knoxville/Knox County
should pursue in order to secure open space for greenway

development. With Bonus Zoning, the developer is allowed an
increase

in

the

allowable

square

footage

of

commercial/business rentable space for that individually zoned

parcel. In return, the developer dedicates a percentage of
open space for the development of a greenway. By using Bonus
Zoning, both the developer and the City/County would benefit
economically. From the developer's standpoint, he/she is
creating additional rentable space while the City/County is
increasing it's land acquisition for the development of a

greenway system. The City/County also benefits economically
through the increase of surrounding property values, thus
raising it's overall tax-base. Several studies have been
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conducted on the effect that greenways have on adjoining

property values and they have shown to increase these
properties

By

(National Park Service, 1991, p.1-3).

using

both

Conditional

Use

and

Bonus

Zoning,

Knoxville/Knox County could begin preserving open space both
inside and outside of the floodplain. Securing this open space

will

provide

the

City/County

with

key

linkages

between

businesses, neighborhoods, educational facilities, and future

greenways. It will also serve as a buffer strip between
competing land uses thus allowing businesses to locate closer
to their employees.

Greenlining

Greenlining is a term which became popular in the 1980's
for techniques regarding greenway development. It refers to
the joint efforts between different levels of government:

Greenlining is a way of protecting
deserving areas through a combination of
federal, state, and local means under a

coordinated regional plan. Specific means
of protection may include combinations of

zoning, easements, land trusts, tax
incentives and public land management.
Greenline parks can be administered by

intergovernmental commissions with strong

citizen involvement (Fabos, 1991, p.25).

Greenlining also involves the federal government. From a

federal standpoint, the National Park Service is becoming more
of a facilitator among local, regional, state, and federal
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agencies.

Currently,

the

NPS

is

involved

in

greenway

development throughout the United States and is currently
assisting Richmond, Virginia, Chattanooga, Tennessee, and

Augusta, Georgia during both the planning and implementation
phases. With their Southeastern Regional office being located
in Atlanta, it is convenient for local planning officials to

gain additional information on greenway development and the
role that NPS can play in assistance. Officials should take

advantage of this opportunity and also evaluate Chattanooga's
progress towards developing their greenway system.

Since 1985, there have been several federal legislative

enabling acts created which affect recreational planning;
Archaeological

and

Historic

Preservation

Act;

National

Environmental Policy Act; Wild and Scenic River Act (Fabos,

1991, p.25). The most recent federal approach at funding
greenway

development

is

through

the

Intermodal

Surface

Transportation Act of 1991. This act makes funds available for

upgrading the nation's surface transportation systems as well
as

promoting

Greenways
(Surface

alternative

transportation

(The

Knoxville

, 1992, p.40). "Eligible activities under Title I
Transportation)

construction/reconstruction

of

the

act

of

bicycle

include
and

the

pedestrian

facilities, while Title VIII (Extension of Highway-Related

Taxes and Highway Trust Fund) includes funds for the National
Recreational Trails Program" (The Knoxville
1992, p.40).
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Greenways...,

CHAPTER VII

LOCAL PROGRESS AND OPPORTUNITIES

Greenwavs Coalition

With every successful greenway system, there is also a
strong public awareness program. Whether this program is set

up through the local government as in Raleigh, North Carolina
or at the civic level as in High Point, North Carolina, public
involvement is a critical key in developing any greenway

system. The citizens must be involved during the all phases of

creating the greenway system, from conceptually locating
possible corridors to final development.

In Knoxville/Knox County, the Knox Greenways Coalition
has been very successful in educating the citizens of the area
concerning the benefits associated with greenways. Through a

vision by only a few concerned citizens in early 1991, the
coalition has grown to include over a hundred individuals and

35 civic/professional groups (Rogers, 1992). Their main source
for educating the public is through a 25 minute slide show
which defines greenways and the need for developing such a

system throughout Knox County. The slide show, letters to

prominent government officials, news articles and numerous
telephone calls from coalition members eventually led to the

development of a City sanctioned "Greenways and Community
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Trails Commission".

The Knox Greenways Coalition has been the backbone in

promoting greenways in Knoxville/Knox County and continues to
educate the public, raise funding for future land acquisition,
develop

land

officials

trusts,

in

and

work

locating

closely

future

with

City/County

greenway

corridors.

Knoxville/Knox County, like hundreds of metropolitan areas
throughout the United States, can have a successful greenway

system, but they must utilize all opportunities available.
They

should

continue

close

relationships

with

the

Knox

Greenways Coalition, for the Coalition is their access to

public opinion concerning greenway regulations and City/County
involvement.

Greenwavs Commissions and Committees

In addition to regulatory measures, Knoxville/Knox County
must have a strong commitment from local City and County

public officials. This commitment is evident from the City of
Knoxville, which has shown progress with the appointment of

the Knoxville Greenways and Community Trails Commission in
1991 by Mayor Victor Ashe. The commission was appointed to

"create a concept plan for greenways and make recommendations
on

what

steps

should

be

taken

to

initially

create

the

foundation of a greenway system" in the City of Knoxville
(Knoxville

Greenways...,

1992,

p.

1).

Members

of

the

commission represent a broad spectrum of the base community,
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consisting of "federal government officials, KUB officials,
the Metropolitan Planning Commission, City Council, and
additional

recreational

organizations"

(Knoxville

Greenways..., 1992, p. 1). "By reviewing existing plans

related to greenways, conducting surveys and public hearings
to

ascertain

greenway

interests,

and

examining

fifteen

potential greenway corridors, they created a short list of
potential greenway corridors which should be given particular
attention" (Knoxville Greenway..., 1992, p.l).

Through the use of a public survey, the City concluded /
that the majority of those surveyed were in favor of a

greenway system. Conducted by the UTK Community Health and
Research Center, 80 percent of the respondents expressed

support for the creation and use of a greenway system near
their homes. Over 90 percent responded with support for public
financing for greenway development (Knoxville Greenway...,

1992, p.l). Strong support was also demonstrated at a public
hearing on December 5, 1991.

The commission recommended that the following tasks be

completed in order to develop a greenway system within the
City of Knoxville:

1) Review current zoning, subdivision and
stormwater regulations;

2) Establish an Adopt-A-Greenway Program
for maintenance and clean-up programs;

3) Coordinate with Tennessee Department
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of Transportation (TDOT) officials to

develop a bike trail along the South
Knoxville Boulevard (South Knoxville
Bridge);

4) Take advantage of all opportunities
relating to existing property

acquisition which correlate with
greenway connections;

5) Establish a joint commission with Knox

County to pursue coordinated greenway

development;

6) Designate or hire a greenway
development manager who would oversee
future planning, easement and land

acquisition programs, trail

development and maintenance programs;

7) Establish a perpetual maintenance

fund (Knoxville Greenway..., 1992,
p.5).

From a County standpoint, progress has also been made
toward developing a County-wide greenway system. In the summer

of 1992, Knox County established a County Greenways Committee

(Rogers, 1992). This committee, comprised of various citizens
and

professional staff support,

Kessell,

County

Executive,

to

was appointed
review

by

Dwight

potential

County

corridors and existing environmental problems. The County

Greenways Committee is divided into different groups in order
to conduct a comprehensive review of the various sectors
within

the

County.

Much

like

Knoxville's

Greenways

and

Community Trails Commission, the County committee will follow
up their research and recommendations with a report slated for

completion in the Spring of 1993 (Rogers, 1992). The County
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has also taken the initiative to create a funding source by

appropriating 144,000 dollars for the development of greenways
(Rogers, 1992).

Many of the City's recommendations should be carried out
at the County level as well. Two of the most critical
recommendations listed above should be carried out by Knox

County, as soon as possible. The County should; 1). begin
working

jointly

with

the

City

in

order

to

establish

a

comprehensive greenway system as opposed to two separate

systems,

2). the City and County should jointly participate

in hiring a greenways coordinator in order to oversee the

progress of the greenways system.

By

implementing these

recommendations, the City/County will begin progress towards

developing

a

comprehensive

greenway

system

as

well

as

overseeing that the system has continuing linkages and not
scattered open spaces.

Citv / Countv Funding

In order to successfully implement a City/County wide

greenway system, funds must be available for the design, land
acquisition, maintenance, security and construction of the
system.

Many

of

these

costs

can

be

reduced

through

public/private involvement, but the availability of additional
funding sources should be researched.

From

a

governmental standpoint, several options are

available. One of the most common ways to provide funds for
103

open space acquisition is through the issuance of bonds. Even
though bonds allow for the immediate purchase of open space,

they do require the approval of city council/county commission

(Clark, 1992) which can be time consuming. From an economic
standpoint, interest charges attached to bonds can greatly
increase the overall cost of the project. An alternative to
bond issuance is "general fund appropriation" (Mantell et al.,

Creating Successful Communities, 1990, p.193). This option
does avoid interest and additional service costs, but is
unforeseeable as to the availability of funds for open space
acquisition.

A fund that is currently available to Knoxville/Knox

County is through a State of Tennessee Real Estate Transfer
Tax (SB571 and HB774). This program sets aside a 0.4% tax on
all real estate transfers for the acquisition of wetlands,

parks, and new recreation facilities (Knoxville Greenways...,

1992, p.40). The state predicts it will provide $8 million
each year for land protection and acquisition (Mitchell, 1991,
p.2).

"Approximately

$2

million

will

be

available

to

municipalities and county park systems for acquiring land or
constructing trails. The local government's required match (up
to $250,000) can be spent on any type of development on the
same site where state dollars are spent" (Mitchell, 1991,

p.2). Even though this is a new state program, it has shown to
be been extremely successful in other states such as Maryland.

The

City/County should

also
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look

at the

option of

"payment in lieu of dedication". This requires developers to
pay

a

fee

into

a

municipal trust fund

for

open

space

acquisitions (Mantell et al., Creating Successful..., 1990,

p.l95). By requiring the developer to pay a set fee, he/she in
turn is paying for the project's impact on the community. The
developer ends up compensating the community financially for
the loss of previous open space that was available or utilized
by the community. These funds can then be appropriated for
future land acquisition measures. This form of funding is
advantageous in communities experiencing rapid new growth and

has been upheld in the state of California courts as a legal
means of producing funds for land acquisition.
There are also numerous funds available at the federal

level. One such fund is the Community Development Block Grant

Fund. The fund is set up through the Department of Housing and

Urban Development as a means of purchasing property which
experiences frequent flooding (Knoxville Greenway..., 1992,

p.40). Given the flooding frequency of major streams in both
Knoxville and Knox County, this option should be utilized to

purchase developed floodplain property. Additional funds are
available through the Land and Water Conservation Fund or

outright acquisition by the National Park Service, Forest
Service, U.S. Fish and Wildlife Service, or Bureau of Land
Management (Mantell et al.. Creating Successful..., 1990,
p.195).

The City/County should not disregard the funds available
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through non-profit and private organizations. Two such funding
sources

are

the

Trust

for

Public

Land

and

the

Nature

Conservancy. The Trust for Public Land provides assistance and
funds for the preservation of "valuable urban open spaces"

(Knoxville Greenway..., 1992, p.41). Much like the National
Park Service, it would also provide Knoxville/Knox County with
technical assistance in setting up local conservation programs

(Knoxville Greenways..., 1992, p.41). On the other hand, the

Nature Conservancy, concentrates on the protection of "unique
and

environmentally

sensitive"

landscapes

(eg.

wetlands,

wildlife reserves, floodplains). Even though this funding
source is available to every community, the amount of funds
available is limited.

This is a limited list of funds currently available to

Knoxville/Knox County and needs to be updated constantly. The

City/County should seek a combination of federal/state/local
funding techniques (greenlining) and also provide incentives
(tax,

density

transfers,

etc.)

to

developers

for

private/public partnerships.

Summarv

The

need

for

the

preservation

and

development

of

greenways is gaining widespread acceptance in communities and
regions throughout the United States. Many examples now stress
the benefits and advantages, from economic to environmental,
that greenways can provide.
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It is not intended that greenways replace parks and
cultural

areas

but

should

complement

them.

Likewise,

regulatory strategies should not stand alone in developing
greenway systems. They should be used in conjunction with
broad based educational efforts so that greenways become part

of the community's overall value system. Through effective
demonstrations, greenways can help to achieve a better balance
between an area's developed and undeveloped landscapes.

We must begin viewing nature as a finite amenity to a
community and not an infinite element that can be consumed

indefinitely. Ann Spirn, in her book The Granite Garden,
writes;

The city must be recognized as part of
nature. The city, the suburbs and the
countryside must be viewed as a single,
evolving system within nature, as "must"

every individual park and building within
the larger whole. The social value of
nature must be recognized and it's power
harnessed rather than resisted.

In

Knoxville/Knox

County,

the

immediate

demand

for

greenway planning and development is evident by it's polluted
streams,

deficiencies

in

recreational

park

space/urban

wildlife habitats, frequent flooding, and lack of alternative

transportation routes, i.e., biking, running, and walking
trails.

Possessing

a

rich

environmental resource

palette

(Ridge tops, rolling topography, floodplains, rivers/streams,
wetlands, wildlife, native plant communities), Knoxville/Knox
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County should begin protecting these resources. Regulatory
strategies must be considered and can potentially play a
significant role in establishing a cost effective approach to
open space conservation and greenway development.
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APPENDIX A

NRPA Recommended Park Standards

FUNCTION & SITE

CHARACTERISTICS

TYPE

Neighborhood

Area for intense recreational

SERVICE AREA

1.0 to 10

1/4 to 1/2 mile

5-20

radius to serve

Acres

uses, such as held games, pic

Area of diverse environrfental

to 5000. Generally

appropriate for

urbanized areas
with sewers

5.0 to 8.0

quality. May include areas suited

20-100
Acres

a 1 to 2 mile

such as athletic complexes,
swimirting pools. May be an area
of natural quality for outdoor
recreation such as walking, viewing,
picnicking. May include natural

radius. In rural

areas, such parks
can serve a larger
community; provide
in conjunction

features, such as water bodies.

Accessible to the neighborhoods

with schools and

community centers.

served.

Area of natural or ornamental

In urbanized areas

with sewers, several

neighborhoods within

for intense recreational facilities

District

SIZE

a population up

nicking, It playground apparatus.
Usually developed in urbanized areas.
Easily accessible to neighborhood
population. May be developed as a
school-park facility.

Community

RECOMMENDED

ACRES/1000
POPULATION

5.0 to 10.0

quality for outdoor recreation,
such as picnicking, boating, fishing,
swimming,camping,and trail uses;

Within 1/2 hour

100-500

driving time.

Acres

may include play areas.

Regional

Area of natural quality for rtature

5.0 to 15.0

oriented outdoor recreation, such as

Several communities

160+

1/2 to 1 hour

Acres

driving time.

viewing it studying nature, wildlife
habitat, conservation, hiking,

swimming, fishing,camping, boating.

Linear

Park/
Greenway

Area developed for one or more

Variable

varying modes of recreational travel
such as, hiking, biking, jogging,
canoeing, pleasure driving. May

No applicable

N/A

standard.

include active play areas.

Special
Purpose

Areas for specialized or single
purpose recreational activities,
such as golf courses, nature

Variable

No applicable
standard.

centers, marinas,zoos, arenas,

arboreta, gun ranges or areas that
preserve, maintain and interpret
btuldings, sites and objects of
archeological significance. Also
plazas or squares in or near
commercial centers.
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APPENDIX B

Sensitive Natural Areas

Knox County has a variety of important natural areas, including
wetlands, forests, ridges, caves, springs, rivers, streams,
natural and man-made lakes, and bluffs. The inventory is divided
into four sections: West, North, East, and South Knox County.

Some natural areas (the ridges, for example) stretch across more

than one general area. Such features are discussed only once in
the inventory, but their geographic extent is illustrated on maps
available at MFC.

This inventory also includes landscapes which might be considered

"rural cultivated landscapes."

It is these landscape which are

responsible for much of Knox County's aesthetic character and
sense of openness. The rural cultivated landscape is also one of

the most threatened landscapes in the county.

There are many

special rural landscapes which should be recognized and
protected.

Each identified site will be more suited to some uses than
others. The various uses are classified under four categories:
1. scientific research: Areas which contain rare species,

unusual biological communities, or are the site of ongoing

scientific research.

2. environmental management: Areas where

disturbance would impact land, water, or air resources. Such
areas include steep slopes which could have a serious erosion

problem if their vegetation is removed and stream corridor
forests which help filter out sediments and other pollutants.
aesthetics:

3.

These areas are of unusual or special beauty.

Shorelines, old forests, and tranquil streams may all have high
aesthetic value.

4. recreation:

high recreational value.

Some natural communities have

If properly developed, such recreation

can occur without harming the natural environment.

To help identify which biological resources areas should be
protected, a rating system was developed. Areas are ranked from
"A" to "C", with "A" areas highly suitable for that use, "B"
areas less valuable but still useful, and "C" areas relatively
unsuitable for the use. A variety of management options are

provided for each area.

These include both actions which could

be taken by county and city governments and policies which might
be adopted and followed to protect the value of the site.
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WEST KNOXVILLE/KNOX COUNTY

A.

Third Creek Bicycle Trail. I-l

Scientific research; B, A typical floodplain forest.
Environmental management: B. The green space along Third Creek

helps protect the stream from further degradation. Periodic

clean-ups are necessary to remove garbage and trash.
Unfortunately, water quality in the stream has been damaged by
upstream point and non-point source pollution.

Recreation: A. The trail is heavily used by bicyclists, joggers,
and walkers. It links university housing on Sutherland Avenue to

Tyson Park and the University of Tennessee in Fort Sanders.
Aesthetics: A.

This cool, green trail in the heart of Knoxville

is quite attractive. Periodic maintenance of Third Creek would
improve the aesthetics of the corridor. KUB's Public Lands Day
included a cleanup of the Third Creek Bicycle Trail.
Management options:

* Improve maintenance of the trail.

Give official support to

present volunteer trail maintenance efforts.

* Work with KUB and upstream property owners to reduce point and
non-point source contamination of Third Creek. Restore
steramside vegetation in upstream areas wherever possible.

* Identify funding sources for the repaving of the bike trail.
Where necessary and possible, redesign the trail to remove

existing design problems.

* Consider planting low-maintenance ornamental plants at
entryways and key focal points.

* Replace the existing brifdges, which are hazardous to
bicyclists.

B.

Walker Springs Area- This area contains many springs which

are the source of Fourth Creek.

open farms.

The area also has some large

The upstream portions of Fourth Creek are

undeveloped at this time.

Scientific research: C.

Environmental management: A. Fourth Creek is a tributary of Fort
Loudoun Lake. Because it is already heavily impacted by urban

runoff and utility pumping station overloads, protecting the

stream from further degradation is important.

Recreation: C. The Walker Springs area provides open space in a
heavily populated section of west Knoxville.
Aesthetics: A. One of the few undeveloped farms remaining in a

growing residential, commercial, and industrial area.
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Management options:

* Require a vegetated buffer to be retained around the springs
and along Fourth Creek itself.

* resist pressures to move, culvert, or otherwise destroy the
stream and springs.

* Investigate the possibilities for developing a community park
along Fourth Creek.

C. Little Turkey Creek.
Scientific research: B. A typical stream valley forest
Environmental management: A.

Little Turkey Creek is a tributary

of Fort Loudoun Reservoir. Protecting the Lake's tributaries
will help maintain the water quality of the reservoir.
Recreation: A. The Town of Farragut has already established
parks on the main branch of Turkey Creek. Little Turkey Creek
could support a green belt/hiking trail along Virtue Road. The
lower portion of the creek already support boating and fishing.
Concord Park has public fishing piers on Turkey Creek. If the
County can work with the Town of Farragut, a high quality
greenbelt system could be developed along the creek.
Aesthetics: A.

A very scenic, forested area.

Actions and policies:

* Retain stream corridor vegetation.
* The Town of Farragut should work with Knox County to develop a
greenbelt or trail along the Virtue Road portion of the creek.

D. Mud Flats Cave

Scientific research: A. The cave contains a population of the
endangered Tennessee cave salamander (Gyrinophilus palleucus).
The habitat of this species is protected from destruction by the
Tennessee Wildlife Resources Agency. The cave also has a
population of the federally listed gray bat (Myotis grisescens).
Environmental management: B. Because caves are often linked
directly to groundwater aquifers, they should be protected from
contamination.

Recreation: C.

Unless carefully controlled, caves are unsuitable

locations for most forms of recreation.
Aesthetics: C.

Actions and policies:

* Protect the area surrounding the cave from degradation.
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E.

Concord Park

A heavily used park in west Knox County, Concord Park contains

dense woodlands and access to Little Turkey Creek.

Scientific research: B.

Contains a variety of forest and

shoreline ecosystems.

Environmental management: A. The park includes several shoreline
bluffs and natural woodlands. Protecting these areas from

degradation will help prevent additional water quality problems.

Recreation: A. The park is a heavily used facility with a
variety of equipment and recreational opportunities.
Aesthetics: A.

An attractive natural area.

Policies and actions:

* Continue to emphasize maintenance of high-impact areas.

* Reinforce/protect where necessary eroding shorelines.
* Retain forested areas. Focus new recreational development in
open, less sensitive portions of the park.
F. Saltpeter Bluff
This site on Melton Hill Lake contains a mature deciduous forest.
TVA owns the face of the bluff.

Scientific research: C. If kept in a natural state, the bluff can
continue to provide habitat.

Environmental management: B. Most steep bluffs are unsuitable for
development. If retained, natural vegetation can limit erosion

problems, improve the quality of air flowing into the county, and
capture sediment which would be washed from any blufftop

construction site into the river.

Recreation: B. Picnicking and nature observation are two
potential uses for the site.
Aesthetics: A. A major landmark overlooking the river.
Policies and actions:

* Limit development on bluff tops.

* Investigate the potential for developing a public picnic area
with an observation point.

G. Gallaher Bend-

A very scenic area on Melton Hill Reservoir, Gallaher Bend has a
small nesting population of osprey (Pandion haliactus).
Scientific research: B. Ospreys are relatively rare in east
Tennessee.

Environmental management: B.

Protection of riverside areas is

important to prevent degradation of water quality.
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Recreation: A.

Fishing and nature observation might be

appropriate activities in the area if the osprey nests are
protected.

Aesthetics: A.

The bend is heavily forested with attractive

views of the Lake.
Policies and actions:

* Retain a buffer of vegetation along the shoreline

* Work with TVA to link Authority-owned lands into a public
shoreline greenbelt.

* If development does occur, ensure that the osprey nests are not
disturbed by development or construction activities.

Ha. Stubbs Bluff, Hb. Copper Ridge Bluff, He. Small Bluffs on
Beaver Creek, Hd. Hewitt Bluff - Large deciduous trees and

wildflowers are found on these scenic bluffs overlooking Beaver

Creek and Melton Hill Lake.

Scientific research: A. Many of the bluffs in this area support
rare plants such as foxglove (Aureolaria patula). The large
trees and wildflowers also have significant value as habitat for
small animals and birds.

Environmental management: A. Improper development of these
bluffs would increase erosion. This would impact water quality

in the river below.

Recreation: B. Primarily suitable for low intensity use.

Picnicking and nature observation "above the river" could be
appropriate for these bluffs, if the natural resources are
protected.
Aesthetics: A.

The bluffs are natural landmarks.

Policies and actions

* Limit development on bluff tops.

* Investigate the potential for developing a public picnic area
with an observation point.
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NORTH KNOX COUNTY

I. Bull Run Creek Watershed- Bull Run Creek is a very scenic

stream which flows through an agricultural valley.

Because

development is relatively light, water quality remains suitable

for many uses. This is a very scenic area.
Scientific Research: C. The Valley is largely pasture and open
farmland.

Environmental Management; B. Development in the watershed could

increase erosion and damage water quality in Bull Run Creek.
Recreation: C.

With increased development in the valleys to the

south. Bull Run Creek watershed is accessible to a growing
population. Canoeists use the stream, and bicyclists use the
narrow, scenic roads in the area.

The watershed would make a

good link in a system of scenic drives and open space.

Aesthetics: A. The Bull Run Creek watershed is one of the most
scenic in the county.
Policies and actions:

*MPC should conduct a comprehensive, in-depth study of Bullrun
Creek Watershed. The study might consider development trends,

present and past land use patterns, and especially significant,
more localized biological resources. The study could also
recommend development patterns whhich could preserve as mucha s
possible the open character of the watershed.

* Maintain open space and agriculture zoning in the watershed.
* Retain vegetation along Bullrun Creek and its tributaries.
* Encourage farmers to use best management techniques to reduce
any agricultural pollution.

* Protect the forested slopes of the ridges which define the
watershed. Limit cut-and-fill, clearing of vegetation, and other
actions which result in environmental problems, loss of habitat,
and destruction of visual quality.
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j. Mitchell Knob, 10b. Potter Knob, 10c. Roaring Springs

These areas support some of the best mature deciduous forests in
Knox County.

Scientific research: B.

Many wooded areas in Knox County are

second growth forests. Mature forests are relatively rare and
are of some scientific interest.

Environmental Management: B. Forests support wildlife, reduce
air pollution, and modify local climate.
Recreation: B. Picnicking, hiking, nature study, and bicycling
are some of the potential uses of these ridges.

Aesthetics: A.

The ridges are attractive natural landmarks.

Actions and policies:

* MPC should develop standards for development on steep slopes.

* Identify the oldest and most significant forests and encourage
their preservation by landowners and developers.

* Investigate the potential of developing a trail system through
undeveloped sections of ridge crests.

* Investigate the potential for developing a series of county
parks where particularly attractive views are present.

Ka. Bull Run Ridge, Kb. Copper Ridge, Kc. Beaver Ridge, Kd. Black
Oak Ridge - These undeveloped, wooded ridges are important
potential recreational resources. Because they stretch across
much of west and north Knox County, the ridges are dramatic
physical landmarks.

Scientific research: C.

The ridges contain relatively

undisturbed oak/pine forests.

Environmental management: B. Wooded ridges support wildlife,

modify the local climate, and improve air quality.
Aesthetics: A. These ridges are the most visually prominent
natural landmarks in the county. They offer narrow bands of

greenery in many heavily developed sections of the county,

Recreation: B. The ridges could support hiking, bicycling,
nature observation, and picnicking. However, there is no public
access to most of the ridges.
Actions and policies:

* MPC should develop standards for development on steep slopes.

* Identify the oldest and most significant forests and encourage
their preservation by landowners and developers.

* Investigate the potential of developing a trail system through
undeveloped sections of ridge crests.
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* Investigate the potential for developing a series of county
parks where particularly attractive views are present.
L. Sharp's Ridge-

Sharp's Ridge is a large wooded ridge in the

center of the city. Part of the ridge is a public park. The
park is a favorite location for bird watching.
Scientific research; B. Many species of birds are feed and roost
on the ridge.

Environmental management: B. Sharp's Ridge is one of the largest
open, forested areas in central Knoxville.
Aesthetics; A. The ridge is a major city landmark.
Recreation: A. Sharp's Ridge can be used for many unique
recreational activities, including birdwatching, hiking, and
nature study.
Actions and policies:

* MFC should develop standards for development on steep slopes.
* Identify the oldest and most significant forests and encourage
their preservation by landowners and developers.

* Investigate the potential of developing a trail system through
undeveloped sections of ridge crests.

* Investigate the potential for developing a series of county
parks where particularly attractive views are present.
* Implement the recommendations and master plan developed by the
Mayor's Sharps' Ridge Task Force.

M. Hemlock stands- Canada Hemlock (Tsuqa canadensis) is found in

the small area.

This is one of the few places in Knox County

where this species naturally occurs.
Scientific research: A. An unusual occurrence of an upland plant
community.
Environmental management: C.
Aesthetics: B.
Recreation: C.

Policies and actions:

* If the area is determined to be valuable for horticultural

research, encourage the University of Tennessee to acquire
development rights.

N. Powell Airport Marsh- Marsh-wetland habitats are always in
short supply in east Tennessee. This marsh is a significant
migratory habitat for the Least Bittern, several rail species,
and marsh wrens. Unfortunately, much has been lost due to the
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construction of Interstate 40.

There are several other small

marshes in the Beaver Creek floodplain.

Scientific research:

B. Rare species and an uncommon, although

degraded. East Tennessee ecosystem make this an important site.
Environmental management: B.

Marshes provide many benefits to

water quality, floodplain protection, and wildlife habitat.
Aesthetics: B.

T6r\i^©ss©© •

Recreation: C-

Wetlands offer an unusual visual experience in
Wetlands are not suitable for intense

recreational uses.

Wildlife observation and nature study are

potential activities.

Policies and actions:

* Restore buffer vegetation to reduce runoff damage to the
remaining marsh.

* Undertake a detailed survey of the Beaver Creek floodplain to
identify important wetlands.

* Develop new land use controls to protect remaining wetlands
from development.

EAST KNOX COUNTY

0. Legg Ridge, Rogers Ridge, Meek Ridge, Baker Ridge, McNally
Ridge- These ridges are related extensions of Sharp's Ridge.

They possess the same qualities of the other ridges--forested,

relatively undeveloped, and accessible to many people (see 12
above).
Actions and policies:

* MFC should develop standards for development on steep slopes.

* Identify the oldest and most significant forests and encourage
their preservation by landowners and developers.

* Investigate the potential of developing a trail system through
undeveloped sections of ridge crests.

* Investigate the potential for developing a series of county
parks where particularly attractive views are present.
P. House Mountain- House Mountain, the highest point in Knox

County, has been purchased by the Tennessee Department of

Conservation for development as a state natural area.

Scientific research: A. House Mountain supports mature deciduous
forests and contains many distinct populations of flora not found
elsewhere in Knox County.
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Environmental management: B.

Aesthetics; A.
Recreation: A.

The Mountain visually dominates east Knox County.
Already under state ovmership. House Mountain

could offer picnicking, hiking, nature observation. It is
accessible to a large number of people. The state has developed
a management plan for the mountain.

Policies and actions:

* Implement the recommendations of the State Department of
Conservation's Master Plan for House Mountain.

* Investigate again the potential for acquiring the summit of the
mountain for development of an observation point.

Q.. Holston River
Scientific research: B.

Environmental management: A.

The Holston River is a tributary of

the Tennessee River, an important drinking water sources.

Carefully managing the river's surroundings would improve water

quality and reduce flood damage.
Aesthetics: A.

The river is a scenic landmark.

Recreation: A. If water quality is maintained, the Holston
offers many recreational opportunities--boating, fishing,
swimming. A riverside linear park would permit bicycling,
hiking, and nature observation.
Policies and actions:

* Restore/retain floodplain vegetation in the stream corridor.

* Identify available riverside properties for acquisition and
development as park sites or natural areas.

* Develop a greenway

and trail system along the river.

* Work with homeowmners, businesses, and local regulatory

officials to reduce point and non-point pollution in the River
and its tributary.

* Encourage TVA to implement proposed measures to raise dissolved
oxygen levels in the Holston River.
R. Mascot Cedar Glade.

Scientific research: A. Cedar glades are limestone outcrops with
little surface soil present. Only specialized plants and animals
can survive in the harsh, acidic conditions of the typical glade.
The Mascot Cedar Glade is one of the few cedar glades found in

East Tennessee. Used by the Botany Department of the University
of Tennessee for teaching purposes, the glade was the subject of

129

a University of Tennessee Master's Thesis.
Environmental management; B. Exposed bedrock indicates a close
connection between the surface and underground aquifers.

Protecting such areas prevents contamination of groundwater.
Aesthetics: B.

Recreation; C.

Because the cedar glade is a rare, fragile

community, intense recreational uses would be inappropriate.
Policies and actions:

* Work with the property owner to ensure the preservaiton of this
unique biological resource.

S. Carter Cave Area-- An important example of a limestone cavd

system.

A rare species of algae is found in the spring.

Mature

deciduous woodland is also present on the site.
Scientific research: A.The cave contain unusual, scientifically

important biological communities.
Environmental management: B. Because they are so closely linked

to local groundwater, cave systems should be protected from
contamination.

Aesthetics: B.

The trees on the site form an attractive backdrop

for the cave.

Recreation: B, The cave site is a popular picnicking area.
However, garbage dumping is a major problem.
Policies and actions:

* Protect the surroundings of the cave.

T. Thorn Grove Pike Sinkhole Area- Very deep sinkholes are

present in this area, with one sinkhole more than sixty feet
deep.
Scientific research: A.

A microclimate that is cooler and wetter

than the surrounding upland area allows plants more typical of
the mountains to exist in these sinkholes. Botanical research
has also been conducted on this site, especially concerning
mosses and ferns.

Environmental management: B.

Sinkholes should be protected

against runoff from nearby development.

They provide a direct

link between the surface and groundwater.
Aesthetics: B. An unusual community

Recreation: C. Nature observation might be a potential use for
the site. Otherwise, the heart of the site should be protected

from contamination.
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Policies and actions:

* Consider acquiring the site as a County natural area.

* The County Highway Department should strictly limit the filling
of major sinkholes.

* Protect the vegetative buffer around the sinkholes.

U. French Broad River-- One of the four major rivers which drain
Knox County, the French Broad River flows through a rural valley.
Scientific research: B.

Environmental management: A. The French Broad River is a

tributary of the Tennessee River, one of Knoxville and Knox
County's principle drinking water sources. Carefully managing
the river's surroundings would improve water quality and reduce
the potential for flood damage.
Aesthetics: A.

The river is a scenic landmark in itself.

In

addition, the adjoining valleys are quite attractive. The Seven
Islands Community on the south bank is particularly scenic. A
historic farming area. Seven Islands features woodlands, open
pasture, and fine views of the river and the Smoky Mountains.
Recreation: A. If water quality is maintained or improved, the
French Broad offers many recreational opportunities--boating,
fishing, swimming. A riverside greenbelt would allow bicycling,
hiking, and nature observation. Public access is necessary.
Policies and actions:

* Restore/retain floodplain vegetation in the stream corridor.
* Identify available riverside properties for acquisition and
development as park sites or natural areas.

* Develop a greenway

and trail system along the river.

* Work with homeowmners, businesses, and local regulatory
officials to reduce point and non-point pollution in the River
and its tributary.

* Maintain agricultural and open space zoning near the river.
* Encourage TVA to implement proposed measures to raise dissolved
oxygen levels in the French Broad River.

V. Tuckahoe Creek- This small stream in eastern Knox County is

the only designated state scenic and recreation river in the
county.

131

Sclent3k C. A typical, if relatively clean east
Tennessee stream.

Environmental management: B. Pure water is always necessary for
recreational and habitat uses. The creek is a tributary of the
French Broad River, a source of public drinking water in Knox

AeShetics: B. A typical small, rural stream with forested banks.
Recreation: C.

Fishing and canoeing are possible f^i^some

segments. Although the Creek is relatively distant from
population centers, a streamside greenbelt could provide hiking
and bicycling opportunities.

Policies and actions:

* Retain natural stream corridor vegetation.

* Retain open space (OS) and agricultural (A) zoning in the
immediate viewshed of the stream corridor.

* The development which does occur should be clustered to
minimize the loss of open space.

W. Dickenson Island. Dickenson Island is the site of Knoxville's
Island Home Airport. It also supports several wild areas of

interest.

..

,
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Scientific research: A. The southeastern end of Dickenson Island
contains several interesting biological communities. The

woodcock (Philohela minor) uses the bushy fields for courtshxp

singing fights and possibly for breeding. This area is one of
the few places where woodcocks can regularly be found. Dickenson
Island also contains a rare stand of Carolina silverbell, a tree
more commonly found in the Smokies. The wooded area is a

roosting area for the Great Blue Heron (Ardea herodias).

Environmental management: B. Excessive shoreline development
could impact water quality in the Tennessee River.
Aesthetics: B. As a river island, Dickenson Island has some
aesthetic value.

Recreation: C.

Airport noise might reduce the recreational

potential of the site. In addition, the existence of rare plants

suggests that recreation be limited to low-impact activities.
Policies and actions:

* Protect the habitat at the southeastern end of the island

through acquisition or by working with the landowner.

X. Ijams Park and Extension- Maintained by the City of Knoxville,
IJams nature center encompasses a mature deciduous forest. A
suggested extension area is adjacent to the park. The City of
Knoxville has purchased this sixty acre site.
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Scientific research: A.

Mature deciduous forests have

significant scientific value.

Ijams' forest includes uncormnon

species such as yellow buckeye (Aesculus octandra) and American
beech (Fagus grandlflora).

Environmental management: B. Wooded areas help improve air
quality and provide habitat for wildlife

Aesthetics: A. A very attractive area, with deeply shaded
woodlands, creeks, and shallow ravines.

Recreation: A. The Center's educational programs help visitors
understand the ecology of forests and wildlife.

A network of walking trails through the forest adds to the

recreational and educational value of the park.
Policies and actions:

* Continue city funding for Ijams* nature education programming.

* Develop a comprehensive plan for the expansion of Ijams'
programming, both on and near the exisiting site and at
satellite nature centers throughout Knox County.

Y. Eastern State Wildlife Management Area- This area is managed
as a wildlife refuge and public hunting area by the Tennessee
Wildlife Resources Agency.

Scientific research:

A.

habitat for many species.

Environmental management:

Provides a valuable feeding site and
A. Helps sustain many game animals and

birds.

Aesthetics: B. An open, grassy area.

Recreation: A.

Provides one of the few opportunities for public

hunting in the county. A favorite area for local birdwatchers,

the Ijams Nature Center uses the site for educational purposes.

Very accessible to the population of Knoxville and central Knox

County.
Policies and actions:

* Retain the site as a natural area.

If development occurs,

replace the lost acreage with similar, environmentally valuable
acreage.

* Investigate the potential for revenue-producing activities
such as camping and/or controlled hunting.

* Investigate the potential for County, City, or Ijams
acquisition.

Z. McClure Pond (off Burnett's Creek Road)- A small body of
water surrounded by cattails, McClure Pond attracts migratory
wading birds such as rails, bitterns, and herons.
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Scientific research; B.

Provides opportunities to observe the

habits of non-native birds.
Environmental management: B.
• 0•

Recreation? C.

Bird watching, fishing are two potential uses.

Policies and actions:

* Work with the landowner to retain the natural character of the

pond-In particular the surrounding vegetation.

SOUTH KNOX COUNTY

AA. River Bluffs- These river bluffs have mature, large deciduous

forest stands (oak-hickory).

Scientific research: A.

The forest community present on these

sites Is very rich In diversity which is rare within the City of
Knoxvllle.

In addition, there are several stands of a rare

foxglove (Aureolarla patula) along the bluffs above the river.

Environmental management: A. Improper development of the steep
bluffs could Increase erosion. Large, forested areas have many
air quality benefits.

Recreation; B.
Aesthetics: A.

Hiking, nature study, picnicking.
The river bluffs are Important scenic landmarks.

AB. Cherokee Farms Area- The Cherokee wood lot Is used

extensively by the University of Tennessee for teaching purposes.
The area contains mature oak-hickory forests, plus many other

forest types.
area.

These forests are some of the most diverse In the

Their value Is similar to the Cherokee Bluffs discussed

above.

AC. Chapman Ridge Forest Stands- Above Washington Heights, these

areas have been used as a topic of research at the University of

Tennessee.

The recreational and educational value of these areas

Is similar to that of the Cherokee wood lot and the River Bluffs.
Policies and actions:

* Limit development on bluff tops.

* Develop guidelines for sensitive development on bluffs and In
heavily forested areas. Direct development away from sensitive
plant and animal habitat.

* Investigate the potential for developing a public picnic area
with an observation point.

AD. Brown Mountain- Brown Mountain Is a large wooded ridge
accessible to many people.

Scientific research: C.

Many of the forests are second growth
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woodland, having been logged in the past.
Environmental management; B. Forests purify air and help prevenr
soil erosion on steep slopes.

Recreation: B. Hiking, nature observation, and picnicking are
some of the potential uses of Brown Mountain.

Aesthetics: A. Large, wooded ridges add to the character of Knox
County.

Policies and actions:

* Protect Brown Mountain's woodlands as part of a comprehensive
tree ordinance and forestry program.

* Develop guidelines for hillsides and steep slopes to prevent
erosion.

* Encourage owners of wooded properties to protect as many trees
as possible if they develop their property.
AE. I.C.King Park

Scientific research: C. Another typical forested area.

Environmental management: B.

This is a riverside park.

Improper

development could impact water quality in the Little River.
Recreation: A. Already a designated park, this area contains
wooded, undeveloped land suitable for hiking, picnicking, and

other low intensity recreation.

Aesthetics: B.

j

Public green space along rivers and streams is

important resource.

Policies and actions:

* Maintain and improve public access to the river.

* If possible, implement means to improve safety, reduce
vandalism, and limit undesirable activities.

* Investigate the potential for sensitive development of the site

(while retaining public access to the waterfront).
AF. Plant and Soil Science Farm.

The farm is operated as an

agricultural experimentation center and wildlife feeding area by
the University of Tennessee.

Scientific research: A.

This area is managed intensively for

agricultural experimentation. It is also used by migrating

birds, such as waterfowl and shorebirds (sandpipers, plovers,
6^C•)•

Environmental management: C. In addition to its habitat value,
the farm can be useful in the development of environmentally
sound farming techniques.

Recreation: B.

Birdwatching and bank fishing are two activities

which occur here.

Aesthetics: A.

The farm provides valuable visual open space

close to the city.
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AG. Cruze Cave (Cruze Road)- This small cave contains a

population of the endangered Tennessee Cave Salamander. The
owners are cooperating with the state in the management of the
area.

Scientific research;

A.

Environmental management: B. As noted above, caves are closely
linked to groundwater.

Recreation: C.

Small caves are not suitable for recreation,

especially when they are habitat for rare species.
Aesthetics: C.

AH. Bays Mountain- Bays Mountain could be a valuable recreational

resource.

Good scenic stands of mature hardwoods are still

present in some areas. Similar to Beaver Ridge, Black Oak Ridge,
Copper Ridge, and Bull Run Ridge, Bays Mountain is not pristine
wilderness.

But because it lies so close to Knoxville, it could

be a significant forest-based recreation area.
Scientific research: B. There are mature hardwood forests on the
site.

Environmental management: B.

necessary to limit erosion.

quality.

Protection of steep slopes is

Large forested areas benefit for air

Recreation: B.

Bays Mountain could support hiking, nature

Aesthetics: A.

A dominant feature of south Knox County.

observation, and picnicking.

AI.

Meade's Quarry Cave- Another typical Knox County limestone

cave.

Scientific research: A.- This cave contains a population of the
Tennessee Cave Salamander (Gyprinophilus palleucus), a species

endangered in the State of Tennessee. The habitat of this
species receives protection by the Tennessee Wildlife Resources

Agency in Accordance with the Tennessee Endangered Species Act.

Environmental management: B.

Caves should be protected from

contamination.
Aesthetics: C.

Recreation: C. Caves have few recreation uses beyond spelunking
and nature observation.

(Source: Metropolitan Planning... Environment, 1992)
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APPENDIX C

Acquisition Techniques / Potential Tax Benefits

In order for Knox County to successfully development and

maintain a greenway system, it must first gain the use, rights
or ownership to all property being considered for greenway
dedication. Knox County has several options available to them
in order to accomplish this task: (1). conveyance of fee

title, (2). conservation easement, (3). conservation easement
with a public use clause, (4). common law easement, (5).
lease.

Convevance of Fee Title

With this type of acquisition the County would gain
outright ownership of the property through the transfer of
title from the existing owner to the County. The existing
owner may grant full, unrestricted ownership of the property

(fee simple absolute) or may grant a defeasible fee in which
ownership would be granted to the County with conditions
attached. These conditions might read "To City, its successors

and assigns so long as the land is used exclusively as a
public park."
Conservation Easement

A conservation easement, as defined in Tennessee Code

Annotated, Section 66-9-303, is a legal means of protecting a
specific environmental resource (stand of trees, wetland,
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wildlife

habitat)

that exist

on

a

particular

piece

of

property. It becomes a legal document which is binding to both
existing and future land owners. This means of acquiring use

to a particular piece of land is much less of a financial
burden to the county but, can create a conflict between the
land owner and the county if not cautiously work out between
the two parties.

The

property

owner

may

be

cautious

to

grant

a

conservation easement due concern towards liability associated

with injury of the public using the greenway. All lability
concerns are addressed in Tennessee Code Annotated, Section

11-10-101, et sea.. Section 11-10-105, et sea.. and Section
70-7-101

et

sea,

which

were

enacted

for

the

purpose

of

limiting the lability to the owner for any injuries which
might occur within the easement.
Conservation Easement with a Public Use Clause

With this type of easement, the document may contain a
clause stating exactly where the public may be granted use of

the property such as "use only a specified number of feet from
a streams banks."
Common Law Easement

A common law easement is used strictly if the property in

question

has

protection

no

specific

values.

This

environmental
easement

is

or

the

conservation
same

as

the

conservation easement in the sense that the owner retains

ownership of the property but the county is granted access and
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use to the portion of the land within the easement. An example

of this type of easement would be for the construction of

public utilities (water, power, sewer). After construction of
the utilities, the county could use the easement for the

development of a greenway, much the same way as the existing
Third Creek Bike Trail was constructed.
Lease

In a lease type situation, the county may consider

leasing a portion of the property from a property owner in
order to continue with a greenway system. This means of

gaining access to the property should only be temporary with
the intention that easements or ownership will be granted in
the near future.

(Source: Hixson Chamber of Commerce, North Chickamauqa
Creek Greenway Plan. 1989, pp.37-38)
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APPENDIX D

Raleigh, N.C. Greenway Zoning Ordinance

Sec. 10-3061. Greenway dedication and reim
bursement.

(a) Required greenway dedication. Whenever a
tract of land included within any proposed resi
dential subdivision or residential site plan em
braces any part of a greenway so designated on
the current city comprehensive pltui after such

plan or part of it has been adopted by the proper
authority; such part of such proposed greenway
shall be platted and dedicated as a greenway ease
ment unless the city council determines that such
dedication would constitute a constitutional tEdiing
of property.
(b) Greenway easement width calculation. The

greenway required to be platted shall (subject to
the limitations of(c)below), at a minimum,be the

Cross reference—Limitations on issuance of building per
mits, $ 10-303S(g).

(d) Greenway easement value calculation. Upon
the acceptance of a greenway easement by the
city, the city, under the conditions listed below in
subsection (e) will make payments to the devel

oper based on the following schedule of land
values:

(1) Greenway land in floodway:

a.

b.

Nonresidential zoning districts—9 cents
per sq. ft.
(2) Greenway land in floodway fringe:

product of the following dimensiozis (minimum

a.

standard widths) multiplied by the length of the
boundary along the bank of the adjoining water
course, plus that portion of the watercoiu-se con
tained within the property (when property lines

R-10 and other residential zoning dis
tricts with higher densities—10 cents per
sq. ft.

150 feet from each bank
100 feet from each bank

Creeks
All other tributaries

As established by the
current city council ap
proved capital area
greenway master plan.

(c) Limitation on dedication. No dedication shall

be required for greenway lying outside of any floodplain, floodprone, or flood hazard area, but such
area shall be reserved for possible city acquisition
for a minimum period of one year from the submittal date of the preliminary subdivision or site
plan or seven(7) months from submittal of a final
site plan for which no preliminary site plan is
required. The amount of greenway required to be
dedicated shall not exceed the total obligation of
the development to pay open space facility fees, as
determined by the open space fee schedule estab
lished in 10-8003(a), the number and type of
dwelling units allowed by law for the develop
ments, and the schedule of greenway land values

Rural residential, R-4, agricultural pro
ductive, conservation/ buffer zoning
districts—2 Va cents per sq. ft.
R-6 zoning districts—6 cents per sq. ft.

extend to the centerline of the watercourse):
Neuse River
Crabtree and Walnut

Residential, agricultural productive,con
servation/buffer zoning districts—2 cents
per sq. ft.

b.

Nonresidential zoning districts—46 cents
per sq. ft.
(e) Method and conditions of payment of ease
ment compensation.
(1) The city council may in its discretion change
the general form of payment for individual
projects and authorize payment in one sum
immediately or in fixed payments.
(2) No payment will be allowed if the dedicated
open space is being used to satisfy a Code
requirement for open space and reimbimsements will be reduced by any open space fa
cility fee credits.
(3) The dedicators waive their statutory right to
withdraw the dedication.

(Ord. No. 1987-31-TC-296, § 64, 8-4-87; Ord. No.
1990-474-TC-348, § 17, 1-2-90)

set forth in subsection (d) below.
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APPENDIX F

Floodplain Natural and Cultural Values

Water Resources Values

Natural Flood and Erosion Control
•
Reduce flood velocities
•

Reduce flood peaks

•

Stabilize soils

•

Reduce wind and wave impacts

Water Quality Maintenance
•
Reduce sediment loads

•

•

•

•

Filter nutrients and impurities

Process organic and chemical wastes
Moderate temperature of water

Reduce sediment loads

Maintain Groundwater Supply and Balance

•

•

Promote inFdtration and aquifer recharge

Reduce frequency and duration of low flows
Living Resoimces Values

Support
•

•

biological productivity of Boodplain and wetland vegetation
Maintain productivity of natural forests
Maintain natural crops

Provide Fish and Wildlife Habitat

•
•

•

Maintain breeding and feeding grounds
Create and enhance waterfowl habitat

Protect habitat for rare and endangered species
Cultiual Resources Values

Maintain Harvest of Natural Products

•

Create and enhance agricultural lands

•

Protect silvaculture

•

Provide areas for cultivation of fish and shellfish

Provide Recreation Opportunities

•

Provide areas for active and consumptive uses

•

Provide aesthetic values

•
•

Provide areas for passive activities
Provide open space values

Provide Scientific Study and Outdoor Education Areas

•

•

Provide opportunities for ecological studies

Provide historical and archaeological sites
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